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Herbicidal Tests for Control of Para Grass on Ditch Banks 
in the Everglades Region of Florida’ 


H. Speir? and Joun C. STEPHENS*® 


UB-TROPICAL Climate and rich organic soils in the Florida Ever- 

glades produce rank growths of vegetation in ditches and on 
their banks. This causes some of the most troublesome problems 
encountered in the field of water control. The regular cleaning of 
such channels to allow designed flow presents a costly problem to 
farmers and drainage districts. 


WEED PROBLEMS IN EVERGLADES DRAINS 


Three types of weeds present the principal problems in maintain- 
ing canals and ditches in this area. These are the floating aquatics, 
the submerged aquatics, and the perennial grasses which grow along 
che ditchbanks and extend into the stream. 

Prior to 1946, (1, 2, 3) the water hyacinth (Eichhornia crassipes), a 
floating water plant whose luxuriant growth had completely covered 
most of the major canals and farm ditches of the Everglades area, 
was the major contributor to the inefficiency of drainage canals. 
Since this initial eradication, the hyacinth problem in the District's 
canals has been controlled by a routine patrol program using 2,4—D 
spray for killing new growth which may drift from untreated laterals. 

Another group of weeds, the submerged aquatics of which Najas 
guadelupensis is the worst offender, presents a problem similar to 
that of ,hyacinths, and equally as hard to combat mechanically. 
When water hyacinths were eradicated, it was discovered that these 
submerged aquatics were replacing the hyacinths in canals and 
ditches of moderate depth where the hyacinths had formerly ex- 
cluded light necessary for submerged growths. 

A paper describing the promising results obtained by the use of 
WS-1492, an aromatic oil of petroleum origin, was issued (4) in 
1951. However, the National Defense Program has prevented the 
manufacture of this product and experiments are being continued to 
find a suitable product to control the submerged aquatics. 


‘Florida Agricultural Experiment Station Journal Series, No. 96. 

*Technical Aide (Hydraulic), Soil Conservation Service. 

*Research Project Supervisor, Soil Conservation Service and Drainage Engineer, 
Everglades Experiment Station. 
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A third group contributing to ditch maintenance problems is com- 
prised of the perennial hydrophytic grasses, which are not strictly 
aquatic but whose root systems are established along ditch banks 
and below the water line paralleling the edges of drainage channels. 
Their rank growth produces a dense mass of runners extending into 
the channel, which not onJy reduces its cross-sectional area and raises 
the retardance coefficient, but also catches debris and entangles 
aquatic growth making mechanical cleaning unusually difficult. 

Para grass (Panicum barbinode) is currently the worst offender in 
this category throughout the Everglades region. As mechanical means 
of removal are costly and produce little lasting effect in combating 
the encroachment of this grass, a study of the practicability of the 
use of herbicides as an agent in control of this pest was made during 
the past year by the Division of Drainage and Water Control of the 
Soil Conservation Service in cooperation with the Central and South- 
ern Florida Flood Control District and the Florida Agricultural 
Experiment Station. 

FieLp TEsTts FOR CONTROL OF PARA GRASS 


Location and Layout of Plots: 

Just west of Fla. State Road 7, a stretch along Cypress Creek 
Canal, was selected as the site for the field tests. This stretch is ap- 
proximately one and one-half miles long and was heavily infested 
with para grass, both in the channel and across the surface of the 
sandy spoil bank. 

In the trials, 16 treatments using various herbicides at different 
rates and in combination with added adjuvants were used. Each of 
the 16 different treatments was applied in triplicate for replication 
purposes to offset unforeseen factors that might occur under field 
conditions, and to provide a means of averaging results for a more 
accurate analysis. 

Forty-eight plots were laid out for treatment and numbered suc- 
cessively 1 through 48. Each plot was 100 feet in length parallel to 
the spoil bank and extended 35 feet from the water's edge laterally 
across the slope and crest of the spoil bank. Balks 50 feet long (to 
remain untreated) were left between plots to serve as checks and to 
prevent possible contamination of adjoining plots by wind action. 

For randomization, the 48 test plots were divided into three blocks. 
Each block being comprised of 16 plots. The “A” block of plots was 
laid out consecutively. The “B” and “C” blocks were scattered as to 
sequence throughout the remaining 32 plots, thus randomizing all 
blocks. 


Formulation and Application of Treatments: 

The 16 different herbicidal treatments were mixed and applied 
on a per acre basis, as shown below. Since each plot contained .08 
of an acre, the actual quantities applied were approximately one- 
twelfth of these amounts. Many of the materials were furnished 
gratis by chemical companies‘ and others were purchased locally. 


~ ‘Acknowledgment is made for certain experimental materials supplied by 
Dow Chemical Co., DuPont Co., Monsanto Chemical Co., and Pacific Coast 


Borax Co. 
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Treatment |: 


Treatment 2: 


Treatment 3: 


Treatment 4: 


Treatment 5: 


Treatment 6: 


Treatment 7: 


Treatment 8: 


Treatment 9: 


Treatment 10: 


Treatment 11: 


Treatment 12: 


Treatment 13: 


Treatment 14: 


Treatment 15: 


Treatment 16: 


150 Ibs. 90% Sodium TCA (Dow) in 150 gals. H,O. 
Applied in one application. 


125 Ibs. 90% Sodium TCA (Geigy) in 250 gals. H,O. 
Applied in one application. 


100 Ibs. 90% Sodium TCA (Dow) in 100 gals. H,O. 
Applied in one application. 


60 Ibs. 90% Sodium TCA (Geigy) plus 15 gals. Shell 
Weed Killer 130, mixed in 120 gals. of water. Ap- 
plied in one application. 


Eleven and one-fourth gals. of Isopropyl TCA 
(Monsanto) and one pint Triton emulsifier in 125 
gals. H,O. Applied in one application. 


125 Ibs. 90% Sodium TCA (Geigy) plus 19 ozs. 
Dreft detergent for spreader, added to 125 gals. 
H,O. Applied in one application. 


15 gals. Shell Weed Killer 130 in 110 gals. H,O at 
first application, followed 6 weeks later by 412 Ibs. 
Polybor-Chlorate-88 in 315 gals. H,O. 


25 Ibs. 90% Sodium TCA (Geigy) in 125 gals. H,O 
applied at first application, followed at three weeks 
and six weeks later with same application. 


825 Ibs. of Polybor-Chlorate-88 in 625 gals. H,O. 
Applied in one application. 


125 Ibs. 90% Sodium TCA (Geigy) plus 214 gals. of 
kerosene and 3% pint of Triton emulsifier in 125 
gals. H,O. Applied in one application. 


125 Ibs. 90% Sodium TCA (Geigy) plus 21% gals. 
Xylol and 34 pint of Triton emulsifier in 125 gals. 
of H,O. Applied in one application. 


15 gals. Shell Weed Killer 130 in 110 gals. H,O 
applied at first application, followed three weeks 
later by application of 60 Ibs. 90% Sodium TCA 
(Monsanto) in 60 gals. H,O. 


125 ibs. 90% Sodium TCA (Dow) in 125 gals. H,O. 
Applied in one application. 


125 Ibs. 90% Sodium TCA (Monsanto) in 125 gals. 
H,O. Applied in one application. 


125 Ibs. 90% Calcium TCA (Dow) in 125 gals. H,O. 
Applied in one application. 


80 Ibs. 80% CMU Weed Killer (DuPont) in 160 gals. 
H,O. Applied in one application. 


A commercial spraying company was hired by the Flood Control 
District to apply the herbicides under the supervision of Soil Con- 
servation Service research personnel. Approach roads were built to 
the crest of the spoil bank of the canal to facilitate use of spraying 
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equipment. Fallen trees and debris along the crest of the bank that 
would interfere with movement of spray equipment was removed, 
while due care was exercised to leave the para grass as undisturbed 
as possible. Spraying was done with a high pressure pump mounted 
on a Willys 4 ton Jeep equipped with a 50-gallon spray tank. All 
herbicidal mixtures were kept well agitated and applied as uniform- 
ly as possible over each plot through an adjustable spray nozzle at 
pressures ranging from 300 to 400 p.s.i. Due to the steepness of the 
canal banks and the roughness of the terrain, it was not possible for 
the operators to obtain absolutely uniform distribution of the spray 
over each plot; however, since the applications were made by ex- 
perienced commercial operators, the density of application was prob- 
ably more uniform than would be obtained on regular farm jobs. 


Rainfall and Soil Moisture Conditions: 

Since the effectiveness of several of the soil sterilizing agents used 
are adversely affected by lack of sufficient rainfall to carry the mate- 
rial down into the root zone of the soil, a recording rain gage was 
installed prior to spraying operations. A complete record of rainfall 
before, during and after treatment was obtained to observe its in- 
fluence on the treatments. 

Initial spray applications were made from July 18th through the 
24th during which time 3.05 inches of rain fell. The week prior to 
spraying, 1.4 inches of rain had fallen, and the week after spraying, 
2.54 inches occurred. Rainfall during the following months was: 
August, 4.08 inches; September, 3.80 inches, and November, 13.50 
inches. Thus, sufficient rain fell to carry the sprays well into the root 
zone. In fact, because of the permeable nature of the deep sandy soil, 
it is likely that some of the herbicides were leached from the soil too 
soon for maximum residual effect. 


METHOD OF EVALUATING PLor KILLs 
Observation: 

These tests were planned to study herbicidal qualities of the treat- 
ments when done under field conditions, and the test plots used were 
quite large. The experiment covered a long strip of canal bank so 
rough that it was not considered feasible to make survival counts 
such as are made on smaller experimental plots where the initial 
weed coverage is uniform. 

In the field the degree of kill was determined by observing and 
comparing the treated plots against the untreated checks and against 
the other treatments. The precision of accuracy thus depended large- 
ly upon the observation and experience of the individual making 
the inspection, and the personal element was a factor which had to 
be considered. To reduce the personal error to a minimum, three 
persons made separate ratings on each plot. Two of the ratings were 
on a comparative and one on a percent-kill basis. With the com- 
parative ratings, results which achieved complete eradication above 
the water line were judged as “Excellent”, and those treatments that 
—— little apparent results rated as “Poor”, with intermediate 
istings of “Very Good”, “Good”, and ‘Fair’. 
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Tabulation: 

A consensus rating was made from the three separate observations 
on each plot after inspection. The consensus ratings for the “A”, 
“B” and “C” blocks were then averaged to give the results for each 
of the different treatments. To show the relative effectiveness of the 
16 different treatments on a graphical and statistical basis, a numeri- 
cal system was utilized. “Excellent” (E) was given a numerical rat- 
ing of 5; “Very Good” (VG) 4; “Good” (G) 3; “Fair” (F) 2; rs 
“Poor” (P) 1. In averaging the individual ratings of each plot, 
and “—” ratings were assigned to intermediate averages. For cam: 
ple, G— was given the value of 2.75, while G+ was valued at 3.25, 
with similar bracket values for the other ratings. 

A graph was prepared to show the relative kill for each treatment 
in decreasing order. A statistical analysis was made of the data and 
by analysis of variance the lowest significant difference at the 5% 
level was determined. This value was found to be 0.91 and has been 
plotted to scale on the graph. 


RESULTS 


Periodic observations following treatment showed a quick blister- 
ing or burning effect on those plots treated with the contact killer, 
Shell 130. The soil sterilizing agents showed slower reactions whose 
effect became more apparent as time passed. 

Past experience indicated that three months should elapse after 
treatment before valid results would be obtained on complete kills 
including the root systems. This was borne out by these tests. An 
inspection made after an interval of six weeks indicated apparent 
kills which were not validated by later observations. At three months, 
some of the plots which had shown a severe burn and defoliation at 
six weeks, had recovered and new growth begun. However, on those 
plots where the herbicides were more effective, the para grass was 
dead and both surface growth and root systems had begun to 
decompose. 

Observations made six months after treatment confirmed results 
obtained at three months. A check made approy’. -tely one year 
after treatment showed the para grass had regrown over all plots 
with the exception of the ones treated with CMU, Treatment 16, 
and those where the sprays had been applied in several applications, 
Treatments 7, 8 and 12. 

The results of the inspection made three months after the first 
treatment are shown graphically in Fig. 1. 

From Fig. 1, the tendency of the treatments to fall into different 
groups is noted. Treatment 16, a single heavy application of CMU, 
is outstanding and in a class by itself reaching the E— (4.8) mark. 
The next group, nos. 7, 12 and 8, are all multiple application treat- 
ments and form somewhat of a plateau in the VG— (3.9 to 3.7) range 
above the others. The remaining treatments, which were all applied 
in one application, range uniformly down from a grade of F+ to P 
(2.5 to 1.0). 
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‘ 
NUMERICAL VALUE = 0.9! {N 


EFFECTIVENESS 


HERBICIDAL 


TREATMENT No. 


FIG.) 
Graph showing comparative effectiveness of 


Herbicides in the control of Para Grass inthe 
Everglades Region of Florida. 


Discussion 
C. M. U.: 

It is readily apparent that the CMU Weed Killer (Parachloro- 
phenyl-i, i-dimethylurea) produced the best kill of those herbicides 
used. An inspection made 6 months after application showed almost 
no encroachment by the para grass from the untreated balks into 
the treated plots. Though its present cost may prohibit its general 
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use for control of para grass on farms, it is thought likely, in view of 
its complete kill at the rate used, that through the use of the pre- 
weakening method described below, equally successful results at a 
smaller application rate might be obtained more economically. 


It would have been desirable to have tried CMU at several dif- 
ferent rates using both single and multiple applications and in 
combination with different adjuvants, as was done with Sodium 
TCA. However, the supply of CMU was obtained after the site had 
been selected and the plots surveyed so that it was only feasible to 
include the material at the one relatively heavy rate. 


Pre-Weakening Applications: 


From Figure | the superiority of a group of similar treatments, 
i.e., nos. 7, 12 and 8, over the remaining treatments is evident. The 
treatments for this group are all characterized by the initial use of a 
contact herbicide or a small application of TCA to first weaken the 
plant, being followed from three to six weeks later with a relatively 
light application of a soil sterilizing agent. 

In Treatment 9, Polybor-Chlorate-88, applied in one application 
at the rate of 825 lbs. per acre, showed negligible results. However, 
in Treatment 7, this herbicide produced very good results when 
applied at the rate of 412 lbs. per acre following pre-treatment with 
Shell Weed Killer 130. A comparison of Treatment 4 with Treat- 
ment 12 will further show the effect of follow-up applications. In 
no. 4, 90% Sodium TCA, at the rate of 60 Ibs. per acre mixed with 
Shell Weed Killer 130 (15 gals. per acre) and applied at a single 
application had little effect, while in no. 12, the same amount of 
TCA produced very good kills when preceded by treatment with 
Shell Weed Killer 130. Treatment 12, using only 60 Ibs. of TCA, 
produced better results than any of the single treatments using TCA 
applied at much higher rates. 


Small amounts of 90% Sodium TCA used in repeated treatments 
produced better results than one application of the same chemical 
at higher rates, as shown by Treatment 8. 

A report on the control of ditchbank weeds in California (5) 
indicate that merely searing the green vegetation with a hot flame 
kills many plant cells which, in dying, release toxic substances that 
injure all tissues above ground. Baldwin (6) reports that 500 Ibs. of 
90% Sodium TCA, 625 Ibs. of Ammate, and 1400 Ibs. of Polybor- 
Chlorate per acre, failed to secure 100% eradication of Buttonbush 
at the Savannah Wildlife Refuge; whereas, at the Santee Refuge, 
fire-damaged bushes on drained plots succumbed to 110 Ibs. of TCA 
(per acre) and 435 Ibs. of Polybor-Chlorate. These results indicate 
the effectiveness of the pre-weakening principle. 

The probability that the initial applications set up toxic reactions 
within the plant, and injure it to the extent that it is much more 
susceptible to destruction by later application of the soil sterilizing 
agents is strongly suggested. Since the cost of materials for the 
initial pre-weakening treatments is ordinarily much less than that 
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for the soil sterilizing agents, the savings by this method, where the 
cost of labor and equipment for making several applications is not 
too great, is apparent. 


Use of 90% Sodium TCA — Single Application: 

The third grouping consists of single-treatment applications of 
90% TCA at rates varying from 100 to 150 Ibs. per acre. Some of the 
treatments were formulated with additions of different emulsifiers, 
spreaders, wetting, and penetrating agents. These treatments pro- 
duced fair results, and as there was only slight variation in effective- 
ness of the group, it would seem that the adjuvants had little influ- 
ence on the chemicals’ effectiveness. 


Use of 90% Calcium TCA: 

The 90% Calcium TCA, used in Treatment 15, was slightly less 
effective than similar treatments using Sodium TCA. It also ap- 
peared to be more corrosive. 


Use of Polybor-Chlorate-88; Shell Weed Killer 130 
Mixed with Sodium TCA; and Isopropyl TCA: 

Only negligible results were obtained for any of this group. In 
Treatment 9, Polybor-Chlorate-88 was used at only one-half the 
producer’s recommended rate and little effect was noted when ap- 
plied at a single application. This chemical has proved effective 
when used at recommended rates on smaller plots in other tests but 
its use when applied at a single-application for complete eradication 
of para grass on farm lands may not be economically feasible. How- 
ever, as shown by the effective results obtained from Treatment 7, 
it may prove more feasible when used in connection with the pre- 
weakening method. 

In Treatment 4, the unsatisfactory results indicate that Shell 
Weed Killer 130 and 90% Sodium TCA may not be compatible. 

In Treatment 5, Isopropyl TCA had no effect at the rate used. 


Future Studies: 

Additional tests are being planned for control of weeds on ditch- 
banks with emphasis on the use of the pre-weakening method. Dif- 
ferent herbicides, as well as singeing, will be used to determine the 
most effective and economical initial treatments. Varying rates of 
application of the different soil sterilizing agents will be made to 
establish minimum rates required for follow-up treatments. A cost- 
efficiency study will be incorporated into the program as a basis for 
selection of herbicides to be recommended. 


SUMMARY 


Para grass is one of the principal maintenance problems along 
drainage ways in the Everglades Area. Treatments using Sodium, 
calcium, and Isopropyl! TCA; Polybor-Chlorate-88; and CMU at 
different rates and in various combinations were tested as herbicides 
on replicated field plots of .08 acre along an infested canal bank. 

CMU was found best but most expensive for control of the Para 
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grass. A ‘“‘pre-weakening” method was developed which promises to 
reduce the expense of eradicating perennial weeds by soil sterilizing 
chemicals. This method consists of weakening the plant by first 
treating it with a relatively cheap contact herbicide, or by flame 
singeing, which appears to develop a toxicity within the plant that 
renders it more susceptible to killing by fairly small doses of an agent 
such as TCA, Polybor-Chlorate or CMU applied from three to six 
weeks later. In these tests, the use of adjuvants seem to have little 
effect in insuring kills with TCA. 
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The Use of C™ in a Study of the Leaching Rate 
of Isopropyl N-Phenyl Carbamate ** 


A. V. Locan and N. R. ObeELL, Dept. of Chemistry, and 
V. H. Freep, Dept. of Agricultural Chemistry 


HE USE of Isopropyl N-Phenyl Carbamate (IPC) as a residual 

pre-emergent herbicide (1, 2, 3, 5) depends on the effective 
concentration remaining in the soil for a period of time. The 
effectiveness of such a treatment has been shown to be dependent 
upon several factors (3, 4, 5). 

The distribution of the chemical in the soil horizon undoubtedly 
plays an important part in the ultimate effectiveness in such a treat- 
ment. Earlier qualitative studies (5) have shown that IPC is dis- 
tributed in the soil horizon under influence of moisture, but the 
exact location of the maximum concentration was not determined. 
The use of radioactive 1PC, (6) makes possible a faster and more 
completely quantitative method of determining the retention of 
IPC in soils after leaching than would be possible with standard 

rocedures. The C'* labeled IPC was applied to Chehalis sandy 
oam soil which had been dried at 100 to 110° C. in several 16 mm. 
soft glass tubes. It was found necessary after preliminary study to 
pre-extract the soil with 7 ml. of acetone per gram of soil to remove 
waxy-like organic matter which interfered with the later combus- 
tion. It was also shown in these preliminary tests that the behavior 
of the pre-extracted soil was not essentially different with respect to 
adsorption and leaching characteristics than the non-extracted soil. 
Also in the preliminary studies, an attempt was made to use plastic 
tubing in place of the soft glass tubing but the polar nature of the 
plastic tubing brought about strong adsorption of the IPC by the 
tubing invalidating results obtained in that part of the study. 

4.155 mg. of radioactive IPC were dissolved in 4 ml. of acetone. 
The concentration of radioactivity in this stock solution was deter- 
mined by oxidizing aliquots by the Van Slyke-Folch (7) method. 
The radioactive material was recovered as barium carbonate. The 
suspension was filtered through a sintered glass funnel and the pre- 
cipitate washed three times with water and once with 95% alcohol 
and dried overnight at 100 to 110° C. The samples for counting were 
deposited in a thin layer upon a one-inch diameter copper disk. The 
radioactivity was determined by the use of a Tracerlab 64 Scaler 
using a thin mica window (1.7 mg/cm). The activity of all samples 
was corrected to zero thickness. The activity of the IPC was found to 
be 4.33 x 105 c/m/mg. 

The total amount of activity which could be recovered under the 
conditions of the experiment averaged 80.76% or 4.12 x 10° c/m/mg. 


*Published with the approval of the Publications Committee, Oregon State 
College as Research Paper No. 216, School of Science, Department of Chemistry. 

*The work reported here was supported in part with the aid of a grant from 
the Research Corporation, New York, N. Y. 
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The data collected in the subsequent work were calculated on this 
basis. 

40 g. samples of pre-extracted 50 mesh screen sifted soil were 

acked in nine-inch columns of 16 mm. soft glass to a height of 8 
inches. The tubes were etched deeply at intervals of one inch to 
facilitate sectioning for counting after the leaching process had 
been completed. 0.05 ml. of the acetone solution of radioactive IPC 
was placed on a circle of filter paper covering the column of soil in 
each of the tubes. Three groups of five tubes each were subjected to 
the equivalent of 1, 2, or 3 inches of rainfall respectively and 
leaching was allowed to occur. After leaching for 24, 48, 72, 96 or 
120 hours, the five tubes of each group were sectioned and the soil 
in each section was extracted with 10 ml. of acetone. 

In preliminary trials, an attempt was made to evaporate the 
acetone and count the IPC directly but it was found that the small 
amount of IPC in the solution sublimed readily during the drying 
process and as a consequence most of the activity was lost. The final 
procedure consisted of reducing the acetone solution of radioactive 
IPC to a small volume, the residue oxidized and the barium car- 
bonate counted as described above. 

The data collected indicate that with the equivalent of one inch 
of rainfall the bulk of the radioactive material remained within the 
first inch of soil during the entire observation (Plate 1, Fig. 1). No 
radioactivity was detectable in the fourth inch of soil until the 
third day. 

When leached with the equivalent of two inches of rainfall, radio- 
activity in the first inch of soil 24 hours after the water was added 
was only 20% of the total (Plate 1, Fig. 2). However, at the end of 
the five day period the activity of the first inch of soil had increased 
to about 30%. It would seem that the addition of water caused an 
initial flushing of the IPC to the lower level at the beginning of the 
experiment but that there was an upward movement of the IPC 
during the succeeding days in the moist soil. This appears to be 
consistent with results of field tests where normal applications of 
IPC are about the limit of its solubility in an acre inch of rainfall. 
However, residual activity is found in the soil some weeks after the 
application of IPC even though the area may have been subjected 
to four, five or more inches of rainfall. 

When the equivalent of three inches of rainfall was used for 
the leaching, data were obtained similar to those in the two-inch 
equivalent although the depth from which radioactive IPC was re- 
covered was increased to seven inches (Plate 1, Fig. 3). 

The extraction of soil with acetone and the method of packing in 
glass tubes are certainly not exactly the conditions encountered in 
field work. However, the authors feel that the evidence closely paral. 
lels that obtained while running tests under entirely different 
conditions. 
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Piate |. Figs. 1, 2, and 3. The effect of leaching soil tubes with one, two, and 
three inches of rainfall equivalent on the percentage recovery of C™ labeled 
IPC. 
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A Comparison of Five Chemicals for Crabgrass Control’ 
in Turf 


E. ENGEL, Ricnarp J. ALpricn and Gitpert H. AHLGREN? 


HEMICAL methods offer a quick means of eliminating crabgrass 
from lawns and other grassed areas. Sodium arsenite, used since 
1935 (1), is the oldest of the selective chemical crabgrass killers. In 
1947 phenyl mercuric acetate was reported (2) to be effective as a 
crabgrass killer in the bentgrass type of turf. 

In 1948, the New Jersey Agricultural Experiment Station began 
crabgrass control trials with as many available and promising chemi- 
cals as could be obtained. Results from experiments with five of the 
more effective chemicals are reported here. 


MATERIALS AND METHODS 


Treatments were made on plots 3 by 10 feet in 1948, and on plots 
4 by 15 feet in 1949, 1950 and 1951. All treatments were in triplicate, 
and the plots were randomized. A one-foot border was left around 
each plot to separate the plots and give additional information on 
crabgrass control from the chemical treatments. Check or control 
plots, however, were standard with all tests. 


Initial treatments were made from middle to late August each 
year. The interval between subsequent treatments was five days in 
1948, and seven days in 1949, 1950 and 1951. 


The weather was hot and dry in 1948, moderately dry and warm 
in 1949, cool and moist in 1950, and the temperature was moderate 
and soil moisture slightly below optimum for turf growth in 1951. 
These tests were, therefore, conducted under a fairly wide range of 
climatic and soil moisture conditions. 


The tests reported here were conducted on a turf that was pri- 
marily Kentucky bluegrass. A small percentage of Chewing’s fescue, 
Colonial bentgrass and Poa annua was present but results pertain 
largely to Kentucky bluegrass. The chemicals tested were potassium 
cyanate, sodium arsenite, phenyl mercuric acetate, monoammino- 
boronium fluoride (S—1840),3 and bis (lauryl, di2—-hydroxy-ethyl- 
ammino) boronium fluoride (S—1998).4 


The test areas were mowed at a height of 114 inches in 1948 and 
1949, at 114 inches in 1950 and at | inch in 1951. These differences 
in height of cut were for convenience in maintenance and, so far as 


Paper of the Journal Series, New Jersey Agricultural Experiment Station, Rut- 
gers University, the State University of New Jersey, department of farm crops. 

‘Credit is given to Dr. Dale E. Wolf for cooperating in these tests for the years 
1948 and 1949 and appreciation is extended to Warren E. Wisendahl for valuable 
assistance rendered. 

*Assistant research specialist, Agronomist, USDA, Bureau of Plant Industry, 
Soils & Agricultural Engineering, Division of Weed Investigations, and Research 
specialist respectively. 

*Hereafter referred to as S-1840. 

‘Hereafter referred to as S—1998. 
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could be determined, had no effect on the crabgrass or bluegrass 
response to the chemical treatments. 

A single nozzle knapsack sprayer was used at a pressure of 15 to 
30 pounds per square inch in 1948. In 1949, 1950 and 1951 the 
chemical solutions were applied through a boom with cone nozzles 
at pressures of 35 10 40 pounds per square inch. In all cases the 
chemicals were dissolved in water and the solutions applied at 300 
to 700 gallons per acre. The source of chemicals and the concentra- 
tions used are given in table 1. 


Table 1. Chemicals used in crabgrass control experiments, 1948-1951. 


Per cent 
Chemical Year active Source 
ingredient 
ECCT TT 1948 91.0 
Phenyl mercuric acetate............. 1948 11.2 Gallowhur Chemical Co. 
Phenyl mercuric acetate............. 1949 11.2 Gallowhur Chemical Co. 
Phenyl mercuric acetate ............. 1950 10.4 | Cleary Chemical Corp. 
Phenyl mercuric acetate............. 1951 10.0 | Cleary Chemical Corp. 
EE ee 1948 100.0 | Sowa Chemical Co. 
1949-50 100.0 | Sowa Chemical Co. 
1951 90.0 Sowa Chemical Co. 
1948 75.0 Sowa Chemical Co. 
1948, 1949 & 1951 91.0 | American Cyanamid Co. 
eee 1950 78.9 American Cyanamid Co. 


‘Modification of S-1840 containing wetting agent and 2,4-D. 


The percentage crabgrass control was determined by averaging 
estimates made independently by three persons in late September ol 
each year except 1950. In that year crabgrass counts were made on 
four random samples of one square foot each per plot. These have 
been converted to a percentage basis for convenience in making 
comparisons. Turf injury ratings were estimated on the basis of 
0 = none, | = trace, 2 = moderate, 3 = severe, and 4 = very severe. 
These ratings were made in late September or early October and 
are an expression of discoloration and thinning of the turf. 


RESULTS 


Data on the comparative control of crabgrass and on the relative 
turf injury for the tive chemicals reported here are given in tables 2 
3, 4 and 5. The results are reported by years because of some vari- 
ation due to adjustment of chemical rates and also to seasonal dil- 
ferences in temperature, rainfall, and soil moisture. 

In 1948 (table 2) phenyl mercuric acetate, S—1840, S—1998, and 
potassium cyanate gave significantly better crabgrass control than 
did sodium arsenite. Phenyl mercuric acetate gave the least turf 
injury. Turf injury from all treatments was more severe in 1948 than 
in succeeding years. This is attributed to the hot dry weather at the 
time of treatment and to early rating of the plots (September 10) 
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Table 2. Crabgrass control and turf injury resulting from the application 
of five herbicides, 1948. 


No. of | Lbs. of active Gallons Per cent 
Chemical appli- ingredient of water crabgrass Turf 

cations per acre per acre control injury! 
Sodium arsenite........... 1 5.45 395 42 3.3 
Phenyl mercuric acetate 3 0.92 580 83 2.9 
1 121.00 726 95 3.4 
S8-1998. 1 135.00 726 81 3.2 
Potassium cyanate 1 59.20 4842 75 2.9 
Potassium cyanate. . 2 39.90 4842 7 3.4 
L.S.D. at 19 to 1. 25 


'Discoloration and thinning of turf rated as follows: 0 =none, 1 =trace, 2 = moderate, 3 =severe 
and 4 =very severe. This rating applies to all succeeding tables. 
20.053% Aersol added as wetting agent. 


before the turf had a chance of recovering. Moreover, single heavy 
applications of S—-1840, S—1998 and potassium cyanate were made in 
1948. The value of repeated and light applications of these chemi- 
cals as a means of reducing turf injury was established in 1949, and 
this technique was used in subsequent trials. 


Better crabgrass control with less turf injury was obtained in 1949 
than in the previous year (table 3). It is also evident that sodium 
arsenite gave the most turf discoloration and the least control in 
comparison to the other chemicals. Phenyl mercuric acetate gave 
least turf injury, but only 80 per cent crabgrass control. 


Table 3. Crabgrass control and turf injury resulting from the application 
of five herbicides, 1949. 


No. Lbs. of active Gallons Per cent Turf 
Chemical of appli- ingredient of water crabgrass injury 

cations per acre per acre control “ 

Sodium 3 2.72 365 74 2.7 
Phenyl mercuric acetate........ 3 0.70 610 80 0.1 
Potassium cyanate. . 2 16.00 363! 99 

| 


10.25% “Vatsol K” wetting agent added. 


The 1950 results (table 4) show that excellent crabgrass control 
was obtained with all materials and that only with sodium arsenite 
was turf injury of any significance. The crabgrass plants were still 
small at the time treatment was initiated, and growing conditions 
for the Kentucky bluegrass were excellent. This probably accounts 
for the high degree of control with a minimum of turf injury. 

In 1951, (table 5) all materials except sodium arsenite again gave 
satisfactory control of crabgrass. The least turf injury resulted from 
potassium cyanate; S-1998 and sodium arsenite were intermediate 
in injury; and phenyl mercuric acetate and S-1840M gave the most 
injury. These differences probably are not significant. 

The four-year average given in table 6 indicates that a high degree 
of crabgrass control can be obtained by these chemicals with only 
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Table 4. Crabgrass control and turf injury resulting from the application 
of five herbicides, 1950. 


No. Lbs. control 
Chemical of of active |__ Turf 
applica- ingredient No. plants / Per injury 

tions! acre Square foot cent 
Sodium arsenite......... 3 2.5 0.0 100 2.3 
Phenyl mercuric acetate. 3 0.80 0.2 99 0.2 
wee | 3 20.00 0.0 100 0.5 
3 35.29 1.5 93 0.7 
Potassium cyanate. 3 12.00 0.5 98 0.0 
Potassium cyanate... va 3 16.00 00 100 0.5 


‘All applications made in 365 gallons of water per acre. 


Table 5. Crabgrass control and turf injury resulting from the application 
of five herbicides, 1951. 


| 
No. Lbs. of active Per cent Turf 
Chemical of appli- ingredient | crabgrass injury 

cations peracre' | control 

} 
Sodium arsenite.......... oh 3 68 i 0.7 
Pheny! mercuric acetate... ... 3 77 94 1.0 
S-1840M......... 3 20 97 1.7 
Potassium cyanate.. 3 10 92 0.3 

L.S.D. at 19 to 1. 16 | 


1All applications made in 365 gallons of water per acre; 0.25% “‘Vatsol K” wetting agent added 
to potassium cyanate. 


slight to moderate injury to the turf. Crabgrass was controlled least 
effectively by sodium arsenite and in addition turf injury was 
consistently greater. Differences in crabgrass control and turf injury 
among the remaining four chemicals were not significant; phenyl! 
mercuric acetate gave the least turf injury and S—1840 the most. 


Table 6. Four-year average of crabgrass control and turf injury 
from five chemicals anata 


| 
Chemical Per cent Turf 
crabgrass control | injury 
Sodium arsenite. ; 71 2.25 
Phenyl mercuric acetate. fide 89 1.05 
S-1998. 92 1.60 
| 1.: 


DISCUSSION OF RESULTS 


In the average of four years tests potassium cyanate, phenyl mer- 
curic acetate, and the two boronium compounds resulted in 89 
cent or better control of crabgrass. Control obtained with sodium 
arsenite averaged approximately 20 per cent less. Climatic and soil 
moisture conditions influenced crabgrass control by the chemicals. 
Generally it appeared that less favorable growing conditions for 
turf were correlated with less effective crabgrass control. 
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In interpreting the control results in terms of usage of the chemi- 
cals it should be pointed out that the degree of crabgrass control is 
not necessarily critical in choosing a chemical. The use of sodium 
arsenite, for example, may be justified where large areas of turf are 
involved. Frequently complete control is not necessary on such 
areas and some temporary discoloration is of little consequence. 

The value of repeated applications for effective crabgrass control 
was observed throughout the series of tests. At the rates of application 
used, effective control with phenyl mercuric acetate was very de- 

ndent on repeated applications; in some instances control might 
ane been ohm considerably by an additional light application. 
Usually, the first application of this chemical produced a yellowing 
of the crabgrass that was intensified by the second application. Little 
or no kill resulted until the third treatment. All the other chemical 
treatments gave varying degrees of kill with each application. 

Turf injury ratings made 2 to 5 weeks after the last chemical ap- 
plication were largely a measure of injury as expressed by thinning 
of the turf. The ratings also measured any discoloration which per- 
sisted until the plots were rated. Discoloration, which was commonly 
at a maximum a few days to a week after treatment, was generally of 
a temporary nature and did not indicate permanent injury of the 
turf grasses. Observations of treated plots in the present study, and 
of test plots not reported here, indicated that less favorable growing 
conditions for turf generally resulted in increased turf injury. Turf 
injury was least in 1950, when the weather was cool and moist at the 
time of treatment. 

It should be emphasized that the relatively small numerical dif- 
ferences in turf injury among the five chemicals may have consider- 
able practical significance. The lowest average injury rating of 1.05, 
resulting from phenyl mercuric acetate, represents practically no 
measurable injury to the turf grasses. The highest average of 2.25, 
associated with sodium arsenite, represents considerable kill of turf 
grasses. It should also be pointed out that discoloration, which was 
not specifically measured in these tests, was observed to be least with 
phenyl mercuric acetate. Since phenyl mercuric acetate gave general- 
ly less turf injury and seemed to kill crabgrass through a cumulative 
effect, it appears to be superior for early season treatment or for turf 
areas where discoloration is particularly objectionable. 

All of the chemicals used were soluble in water and easily applied 
as a spray. Since potassium cyanate partly decomposes if left in a 
water solution, it should be prepared just prior to application. The 
boronium compounds and potassium cyanate are essentially non- 
poisonous and thus offer an advantage over the phenyl mercuric 
acetate and the sodium arsenite. 

Under the conditions of the tests reported here, the range of most 
effective rates of chemical per acre in each application was | to 2 
pounds for sodium arsenite; 0.7 to 0.9 pounds for phenyl mercuric 
acetate; 8 to 16 pounds for potassium cyanate; 20 to 25 pounds for 
S—1840; and 25 to 30 pounds for S—-1998. Climatic and soil conditions 
have a strong influence on results that can be expected with a given 
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rate of herbicide. Since weather and growing conditions are so vari- 
able it is unlikely that results in one season or location can be 
precisely duplicated in the next. 


SUMMARY AND CONCLUSIONS 


1. Data on a 4-year study of chemical crabgrass control in Ken- 
tucky bluegrass turf are reported. The chemicals studied were 
sodium arsenite, phenyl mercuric acetate, potassium cyanate, mono- 
amminoboronium fluoride (S—1840) and bis (lauryl, di2—hydroxy- 
ethylammino) boronium fluoride (S—1998). 

2. Potassium cyanate, phenyl mercuric acetate, S—-1840, and S—1998 
provided crabgrass control averaging 89 per cent or more for the four 
years. Control with sodium arsenite averaged approximately 20 per 
cent less. 

3. Turf injury ranked from least to greatest, was in the order 
phenyl mercuric acetate, potassium cyanate, S—1998, S—-1840, and 
sodium arsenite as an average of the four years. 

4. Phenyl mercuric acetate generally gave less temporary discolora- 
tion of the bluegrass turf but was more dependent on repeat treat- 
ments for crabgrass control than the other chemicals. 

5. The boronium compounds appear to be equally as effective as 
potassium cyanate. As they are nonpoisonous and do not decompose 
on exposure, they offer an advantage over the potassium cyanate for 
commercial use. 

6. Rates, in each application, of 8 to 16 pounds per acre of potas- 
sium cyanate and 20 to 30 pounds of the boronium compounds gave 
good crabgrass control comparable to that obtained with 0.7 to 0.9 
pounds of phenyl mercuric acetate. Turf injury with these rates was 
not serious. 
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The Influence of Various Carriers Upon the Inhibitory 
Effectiveness of 2,4—D Sprays’ 


Mitton E. Gertscu? 


INTRODUCTION 


he HAS been noted frequently that salts of 2,4—dichlorophenoxy- 
acetic acid, such as sodium or triethanolamine salt, are effective 
as herbicides in regions of moderate rainfall, while in arid regions 
they are sometimes relatively ineffective. Usually, and particularly 
under arid conditions, the aliphatic esters of 2,4-D have been more 
effective as herbicides than the salt forms. 


Ennis (3) found that kidney bean growth was inhibited to a great- 
er degree when oil or a 5 per cent oil emulsion were used as carriers 
for isopropyl 2,4—D or 2,4,5-T than when water was used. Also, an 
application of triethanolamine 2,4—D in a wholly aqueous solution 
to soybeans inhibited growth less than similar 2,4—D applications in 
oil, 5 per cent oil emulsion, and in water with one per cent Tergitol 
7. Ennis (4) concluded that the chief reason for the greater effective- 
ness of commercially prepared 2,4—D esters was probably the pres- 
ence of the surface-active agents and oil in these formulations. 

Gertsch and Ryker (6) reported that applications of tri-ethanol- 
amine 2,4-D were more effective as herbicides for control of Rosa 
bracteata when a non-phytotoxic oil emulsion carrier was used than 
when water was used. In the course of these field studies it became 
desirable to evaluate more carefully water, water with surface-active 
agents, and oil emulsions as carriers for 2,4—-D. Accordingly green- 
house experiments were conducted in which the depression of the 
top growth of the bean plant was used as the criterion for deter- 
mining the relative herbicidal efficiency of 2,4—D applied in different 
carriers. The results of these tests are reported in this paper. 


EXPERIMENTAL PROCEDURE 


Black Valentine bush beans (Phaseolus vulgaris) were sprayed with 
the test materials and the amount of subsequent top growth was 
used as an index of the herbicidal efficiency. Except that the beans 
were grown in flats instead of pots, the method used was essentially 
the same as was outlined by Weaver (8). He applied various rates 
of 2,4—-D to beans with expanded primary leaves and found an in- 
verse relationship between the amount of 2,4—D applied and the 
amount of subsequent new growth which was produced. In the 
experiments reported here the extent of growth and the severity of 
treatment varied with the season. Thus in the different experiments 
the severity of reaction to a given treatment varied but the relation- 
ship of response between treatments did not differ materially. Some 

‘This work was done under an Esso Standard Oil Company fellowship in the 
= hr ny of Botany, Bacteriology and Plant Pathology at Louisiana State 

niversity. 

*Present address: E. I. DuPont deNemours & Co., Wilmington, Delaware. 
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experiments had to be discarded because either the plants died or 
stopped growing. To expedite making comparisons between experi- 
ments the treatment amine 2,4—D in water was used as a standard. 

‘Greenhouse flats 9 inches by 18 inches were filled with sifted soil 
and were sterilized after which the beans were planted. When the 
primary leaves were nearly expanded and new shoot growth was just 
beginning, the plants were thinned to approximately 18 uniform 
plants per flat. A few hours prior to treatment the plants were well 
watered. When the shoot above the primary leaf node was 3 to 6 
millimeters long, the flats were removed from the greenhouse for 
treatment and later returned to the greenhouse for the duration of 
the experiment. To simulate field applications of 2,4—D, the flats 
of beans were sprayed with 0.05 pound per acre acid equivalent ol 
2,4—-D applied in 60 gallons of spray per acre by placing them on a 
2 m.p.h. conveyor equipped with a No. 8006 Spraying System Nozzle 
operated at 18 p.s.i. suspended 18 inches above the bean foliage. 
There was continuous agitation of the spray material. 

Nine to thirteen days after the plants had been treated, the first 
trifoliate leaf and all growth above the first trifoliate leaf node was 
harvested from 15 plants per flat and the fresh weight of this material 
was obtained. All experiments were of a randomized block design. 
The yields of the checks were considerably higher than those which 
had been treated with 2,4-D so they were not included in the 
analysis of variance. The least significant differences were calculated 
on the basis of the 5 per cent level. 

In these experiments several non-phytotoxic oils} and a light 
naphtha (VM & P)+ were used in the preparation of the emulsions 
used as the carriers for the 2,4—D. 

The oils used and their initial and final boiling points were as 


follows: 
Initial B. P. Final B.P. 


°F. °F. 
Horticultural Spray Oil RDA-182 
(referred to in text as 182) 410 600 
VM & P Naphtha 249 297 
RDA-123 350 410 
Bayol J 615 751 


Since the supplies of the last three oils listed were limited, and the 
responses of the bean plants did not seem to differ regardless of the 
oil used, the oil 182 was used in six of the seven experiments re- 
ported here. The surface-active agents used were Triton X—45#, 
Triton X-—155+, Dreft, and Petroleum Sulfonate. In preparing the 
oil emulsions 1.0 volume per cent of the emulsifier was added to the 
oil and this mixture was added to the water. Thus, when 2, 10 or 20 
per cent oil emulsion carriers were prepared the spray materials 
contained 0.02, 0.1 and 0.2 per cent, respectively, of the surface- 
active agent. In all the experiments, except where the effects of 
different concentrations of oil in the emulsion were evaluated, 10 


+Supplied by the Esso Standard Oil Development Company, P. O. Box 51, 
Linden, New Jersey. 
+Supplied by Rohm and Haas Co., Philadelphia 5, Pa. 
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per cent oil emulsions were used. This was done since 10 per cent oil 
emulsions had been used in the field work. 


EXPERIMENTAL RESULTS 


Fvaluation of Oil Emulsions as 2,4A—D Carriers 

For an evaluation of oil emulsions as carriers for triethanolamine 
2,4—D (amine 2,4—D), 10 per cent oil emulsions were prepared using 
the three oils, VM & P Naphtha, RDA-123 and Bayol J. In addition 
aqueous amine 2,4—D in water plus 0.1 per cent Triton X-45 was 
used. The results are given in Table 1. 


Table 1. Yields from beans treated with 0.05 pound per acre of amine 2,4-D 
applied in various carriers. Triton X—45 (0.1%) was added to the aqueous 
2,.4—D spray and used to prepare the oil emulsions. 


Carrier for amine 2,4-D Average yield 
per flat 
gm. 

8.46 
Water plus 0.1% Triton X-45. 5.10 
10% VM & P Naphtha Emulsion 4.83 
10% RDA-123 Emulsion. 5.36 
10% Bayol J] Emulsion . 4.70 
Untreated check... 13.66 


There was little difference in the inhibition which resulted from 
the use of the various oil emulsions or water plus 0.1 per cent Triton 
X—45 as the carriers for amine 2,4—D. When the 2,4—D was applied 
in water alone growth was not inhibited to the same extent as when 
().1 per cent Triton X—45 was included in the spray material. 

To determine the influence of the concentration of oil in the 
emulsions, 2 and 20 per cent oil 182 emulsions, water alone, and 
water with 0.2 per cent Triton X-—45 were used as carriers for tri- 
ethanolamine 2,4—D or polypropylene glycol butyl ether ester 2,4— 
D.+ The results are shown in Table 2. 


Table 2. Yields from beans treated with 0.05 pound per acre of amine salt 
or polypropylene glycol butyl ether ester 24—D in various carriers. 


Form of 2,4-D and Carrier | Average yield 


| 
| per flat* 
gm. 
Amine in water... .. 4.53 
Amine in 2% 182 emul. (0.02% Triton X-45 | 3.60 
Amine in 20° 182 emul. (0.2% Triton X-45) | 1.70 
Amine in water with 0.2% Triton X-45.. 1.50 
Ester in water........ Fer 4.30 
Ester in 2% 182 emul. (0.02% Triton X-45) 3.13 
Ester in 20% 182 emul. (0.2% Triton X-45) 1.43 
Untreated check. 6.20 


*Difference significant at .01 level: L.S.D. 1.17 gm. 


+H-1010 supplied by Dow Chemical Co., Midland, Mich. 
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The higher the concentration of the oil in the emulsion, the great- 
er was the amount of inhibition. When the amine 2,4—D spray mate- 
rial contained 0.2% Triton X-45, whether oil 182 was present or 
not, the inhibition of bean growth was similar. When oil 182 emul- 
sions were used as carriers for the amine or ester 2,4—D, there tended 
to be more inhibition of bean growth than when water was used as 
the carrier for these two forms of 2,4—D. 

For further evaluation of the effects of water and a 10 per cent 182 
emulsion, (made with 0.1 per cent Triton X—45), as carriers for 
amine 2,4—D, two successive treatments of these carriers, both with 
and without 2,4-D, were applied. Thus the application of the 
2,4-D may have been preceded or followed by an application of 
only a carrier. The second treatments were applied either fifteen 
minutes or two and one-half hours after the first treatment. The 
results of this experiment are shown in Table 3. 


Table 3. Yields from beans treated with two successive applications. The 
interval of time between treatments was 15 minutes or 214 hours. Amine 
was at the rate of 0.05 acre. 


Average yield per flat* 
First Second 
treatment treatment 15 min. between | 24% hours between 
treatments treatments 

gm. gm 
2,4-D in water None 3.77 —— 
10% 182 emulsion 2,4-D in water 3.90 6.10 
10% 182 emulsion 2,4—D in 10% 182 emulsion | 2.73 4.20 
2,4-D in water 10% 182 emulsion 3.43 1.73 
2,4-D in water Water, 60 gal. /acre | 5.87 3.03 
2,4-D in 10% 182 emulsion None 2.73 

Untreated check. . 10.4 


*Differences significant at .01 level: L.S.D. 1.89 gm. 


Bean growth was inhibited more when the time interval between 
the application of a 10 per cent oil 182 emulsion alone and the 
subsequent application of amine 2,4—D in water was 15 minutes 
than when it was 214 hours. Equal inhibition of bean growth re- 
sulted from applications of 2 10 per cent oil 182 emulsion followed 
15 minutes later by amine 2,4—D in a 10 per cent oil 182 emulsion 
and from a single treatment of amine 2,4-D in a 10 per cent oil 
182 emulsion. However, while the differences in yield are slightly 
less than required for significance, applications of the former treat- 
ments resulted in less inhibition when the period between treat- 
ments was two and one-half hours. Bean growth was inhibited most 
by an application of amine 2,4—D in water followed by an applica- 
tion of a 10 per cent oil 182 emulsion two and one-half hours later. 
The growth of the beans was more inhibited by an application of 
amine 2,4-D in water than by an identical herbicidal application 
followed 15 minutes later by an application of 60 gallons of water 
per acre. 

To determine the influence of various carriers on the effectiveness 
of different forms of 2,4—D, water alone, water plus 0.1 per cent 
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Triton X-155, and a 10 per cent oil 182 emulsion prepared with 
0.1 per cent Triton X-155 were used as carriers for three water 
soluble forms of 2,4—D, triethanolamine salt, sodium salt, and poly- 
ethylene glycol ester.+ The results from this experiment are shown 
in Table 4. 


Table 4. Yields from beans treated with 0.05 pound per acre of sodium salt, 
polyethylene glycol ester or triethanolamine salt of 2,4—D in three carriers. 


Average yield per flat*® 
Amine 2,4-D | Ester 2,4-D Na 2,4-D Average® 


m. m. gm. gm. 

.67 36 10.26 8.77 

Water plus 0.1% Triton X-155. 2.83 4.90 11.23 6.32 

10% 182 emulsion (X-155). 1.70 1.53 9.50 4.24 

Average>.. . 4.07 4.93 10.33 — 
Untreated check . 13.76 


*Interaction differences significant at .01 level: L.S.D. 2.45 gm. 
Differences significant at .01 level: L.S.D. 1.42 gm. 
¢Differences significant at .01 level: L.S.D. 1.42 gm. 


Applications of amine 2,4—-D or polyethylene glycol ester 2,4—D 
inhibited the growth of beans more than Na 2,4—D and the yields 
did not differ appreciably when Na 2,4—D was applied in the various 
carriers. Least inhibition resulted from applications of the amine 
or ester 2,4-D when water was used as the carrier, intermediate 
inhibition when 0.1 per cent Triton was added to the aqueous spray 
material, and most inhibition when the 10 per cent oil 182 emulsion 
was used as the carrier. Yields«were similar when the ester and 
amine forms of 2,4-D were used with the same kind of carrier. 


Determining the Effects of Surface-Active Agents 


To determine the influence of surface-active agents in the carriers 
on the effectiveness of 2,4—D, water alone, water with 0.05 per cent 
Dreft (0.5 gm. per liter), water with 0.1 volume per cent Triton 
X—45, and a 10 per cent oil 182 emulsion prepared with 0.1 per cent 
Triton X—45, were used as carriers for polypropylene glycol butyl 
ether ester and amine 2,4—D. The results are shown in Table 5. 

Amine 2,4—D applied in water inhibited bean growth less than 
comparable applications with water and surface-active agents or a 
10 per cent oil 182 emulsion, but the effectiveness of the ester 2,4—D 
was increased only by the 10 per cent oil 182 emulsion carrier. When 
the ester form of 2,4—D was used the yields were similar when water 
alone or water with the surface-active agents were used as carriers, 
but considerably more inhibition resulted when a 10 per cent oil 182 
emulsion was used as the carrier. When the oil emulsion was used 
as the carrier for the 2,4-D ester, the bean plants were dead or 
dying at the end of the experiment. 

Table 6 shows the yield data obtained and materials which were 


+ACP-648, supplied by the American Chemical Paint Co., Ambler, Pa. 
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Table 5. Yields from beans treated with 0.05 pound per acre of amine salt 
or polypropylene glycol butyl ether eseter 2,4—D in various carriers. 


Average yield per flat 


Form of 2,4-D* Average 


Carrier for 2,4-D 
for 
| Amine Ester | carriers> 

gm. | gm. | gm. 
Water plus 0.05% Dreft............ 4.06 1.36 2.72 
Water plus 0.1% Triton X-45...... 3.86 1.93 2.90 
10% 182 emulsion (0.1% Triton X-45) . 4.00 0.20 2.10 
Average for forms of 2,4-De.... 6.34 | 1,21 
Untreated check... . . 23.20 | 

20.76 


10% 182 emulsion check. 


*Interactions differences significant at .01 level: L.S.D. 0.8 gm. 
>Differences significant at .01 level: L.S.D. 0.8 gm. 
¢Differences significant at .01 level: L.S.D. 0.4 gm. 


Table 6. Yields from beans treated with 0.05 pound per acre of aqueous amine 
2,4-D with various surface active agents added. 


Carrier for Amine 2,4-D | Average yield 


per flat* 
gm. 

Water plus 0.05% Dreft.......... 9.23 
Water plus 0.1% Triton X-45. . 9.16 
Water plus 0.1% Triton X-155. . 4.83 
Water plus 0.1% Petroleum Sulfonate 8.26 
UWaerented check... 18.27 
18.83 


Water plus 0.1% Triton X-45 check 


*Differences significant at 0.05 level. L.S.D. 0.59 gm. 


used to compare further the effect of various surface-active agents. 

The yields were significantly lower when Triton X—155 was used 
as the surface-active agent than when the other surface-active mate- 
rials were added to the amine 2,4—D spray material. 

For evaluating the influence of the concentration of the surface- 
active agents in the spray material, three concentrations of the 
surface-active agents, Triton X-45 and Triton X—155 in water, and 
oil emulsions prepared by using these same materials were used as 
carriers for amine 2,4—D. To prevent excessive wilting of plants in 
an unshaded greenhouse during this experiment, it was necessary to 
spray the greenhouse and plants lightly with water twice on the 
day the 2,4—-D sprays were applied. While this was not done until 
several hours after the herbicidal application, the amount that may 
have been washed off is not known. 

The concentrations of the surface-active agents used and the 
yields obtained are shown in Table 7. In this experiment the least 
significant difference was abnormally high. 

While the differences in yield were below significance, there was 
consistently more inhibition from the use of Triton X—155 and the 
higher the concentration of the surface-active agent in the 2,4—D 
carrier, the lower the yield obtained. The amine 2,4—D when applied 
in a 10 per cent oil 182 emulsion was the most effective for inhibiting 
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Table 7. Yields from beans treated with 0.05 pound per acre amine 2,4—-D 
in various carriers prepared with different amounts of two surface-active 


agents. 
| Average yield per flat 
| Triton X-45 | Triton X-155| Average* 
gm gm. gm. 
Amine 2,4-D in water. 8.67 —- 8.67 
Amine 2,4-D in water plus 0.001), Triton 7.70 5.83 6.77 
Amine 2,4-D in water plus 0.01% Triton 7.27 5.23 6.25 
Amine 2,4-D in water plus 0.1% Triton.. 5.60 4.57 5.08 
Amine 2,4-D in 1% %% 182 emulsion (0.1% Triton). Nil Nil Nil 
10% 182 emulsion check. Py 18.50 20.67 
0.1% Triton check 18.00 
Untreated check . 19,67 


*Differences significant at 0.05 level: L.S.D. 3.48 gm. 


the growth of the beans. The higher the quantity of the surface- 
active agent in the spray material, the more the spray droplets 
spread on the foliage. Spray droplets of the 10 per cent 182 oil emul- 
sion coalesced and spread over the surface of the ieaf. 


Discussion 


Several experiments were carried out in an attempt to arrive at 
some explanation for the different degrees of inhibition of bean 
growth which resulted from applications of 2,4—D in water, oil 
emulsions, or water with surface-active agents. The yield data indi- 
cate a low order of toxic effect by the oils used in the emulsions. 
Therefore, factors other than toxicity of the oil were probably 
responsible for the increased effectiveness of the 2,4-D sprays. 

The data of the experiments revealed that several oil emulsions 
were equally effective as carriers for amine 2,4—D and also that -vater 
with the surface-active agents was frequently as effective as carriers 
for amine 2,4—D. When 2 per cent and 20 per cent oil 182 emul- 
sions, water alone, and water with the surface-active agent Triton 
X—45 were compared as carriers for amine 2,4—D, water was found 
to be least effective, the 2 per cent emulsion somewhat more effec- 
tive, and water with 0.2 per cent Triton X—45 or 20 per cent oil 182 
emulsion (made with 0.2 per cent Triton X—45), the most effective 
for inhibiting growth. When these oil 182 emulsions were used as 
carriers for polypropylene glycol butyl ether ester 2,4—D, the in- 
hibition was greater the higher the oil content of the emulsion. 

The yields as shown in Table 3 indicate that a light application 
of water after the original spray material had dried did not increase 
the severity of injury caused by an aqueous amine 2,4—D applica- 
tion. Hence, it seems unlikely that the effect of the oil emulsion 
carriers was one of retaining a water vehicle for a longer period of 
time. These data also show that when an application of a 10 per 
cent oil 182 emulsion was followed shortly by an application of 
amine 2,4—-D in water or in an oil emulsion, the results did not 
differ appreciably from those cases in which only the latter treat- 
ment was applied. However, when the interval of time between 
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treatments was 21% hours, the inhibition was somewhat less, thus 
indicating a protective action by the oil emulsion. It is of interest 
to note that the yields from plants which received an application of 
aqueous amine 2,4-D which in 15 minutes was followed by an ap- 

lication of a 10 per cent oil 182 emulsion were similar to those 
hem plants which had received only an application of amine 2,4—D 
in a 10 per cent oil 182 emulsion. 

It is indicated that the surface-active agents were chiefly responsi- 
ble for increasing the effectiveness of amine 2,4—D. However, the 
data also show that the oil, not the detergent, was the agent increas- 
ing the effectiveness of the oil soluble polypropylene glycol butyl! 
ether ester 2,4—D. This is of interest because several workers (1, 2, 
5, 7) have reported increases in the effectiveness of aqueous 2,4— 
dichlorophenoxyacetic acid when various adjuvants were used. 

The lack of response of the polypropylene glycol butyl ether ester 
2,4—D sprays to the addition of detergents may have been due to an 
ample supply of a surface-active agent in the commercial prepara- 
tion. Since the ester was oil soluble, it probably existed in the oil 
phase of the oil 182 emulsions. This oil apparently penetrated the 
bean foliage without difficulty, since no oil could be detected on the 
surface of the foliage a few hours after treatment. It therefore seems 
plausible that the penetration of the 2,4—D ester may have been 
facilitated by the presence of the oil in the carrier which readily 
penetrated the cuticle. 

When several surface-active agents were compared as to their 
capacity to increase the effectiveness of aqueous amine 2,4—D spray 
solutions, Triton X-155 was found to be the best of those tested. 
Tables 6 and 7 show that up to 0.1 per cent the quantity and kind 
of surface-active agent employed are important factors in increasing 
the effectiveness of amine 2,4—D. There was no indication that the 
surface-active agents per se were toxic to the beans. 

The addition of a surface-active agent to aqueous sprays or the 
use of 10 per cent oil 182 emulsion carriers did not increase the 
effectiveness of Na 2,4-D. However, the water soluble polyethylene 
glycol ester 2,4—-D applied in the various carriers produced results 
similar to those from amine 2,4—-D. The spreading action of the 
spray material on the bean foliage seemed to be a direct function 
of the quantity of the detergent, i.e., with 0.001 per cent Triton 
X45 or X-155 there was a slight spreading action, whereas there 
was considerable spreading when 0.1 per cent of these detergents 
was used. When the carrier was a 10 per cent oil 182 emulsion the 
droplets of spray readily coalesced and spread over the surface of 
the leaf, with a tendency to accumulate on the veins. Also, when oil 
emulsion carriers were used, the foliage maintained a moist appear- 
ance for a longer period of time. 

While there may be several factors in the increased effectiveness 
of amine 2,4—D or the water soluble polyethylene glycol ester 2,4—D 
applied in water with surface-active agents or in oil emulsions, it 
seems most logical, however, that the surface-active agents served 
as a penetrant, i.e., they served to facilitate the entrance of more 
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2,4-D into the plant. The preparations of both amine 2,4—D and 
polyethylene glycol ester 2,4—-D were found to be soluble in Triton 
X45 or X-155 whereas Na 2,4—D was not. It would seem that if 
the spreading of the spray material were the chief operative factor, 
then the effectiveness of Na 2,4-D would have been increased by 
the addition of Triton X—155. 

It is conceivable that when applications of aqueous amine 2,4—D 
or polyethylene glycol ester 2,4-D were made with one of the 
Tritons, the Triton softened the cuticle, partially removed the 
cuticle, or rendered the cuticle more permeable to the 2,4—-D. The 
experimental results obtained seem to indicate that when the water 
evaporated from the foliage, which usually required only a few 
minutes, the 2,4-D became concentrated in the small amount of 
Triton which also existed outside the leaf. Part of the Triton mole- 
cules are relatively soluble in aromatic and aliphatic hydrocarbons 
and they probably penetrated into the cuticle. Since the Triton 
surface-active agents used readily hydrate, numerous water mole- 
cules were presumably also associated with the Triton on the leaf 
surface. Therefore, the 2,4-D probably became concentrated in the 
surface-active agent which served as a cosolvent to facilitate the 
entry of the 2,4—D into the plant. 


SUMMARY 


In these experiments the inhibition of the new growth of Black 
Valentine bush beans was used as the index of the effectiveness 
of 0.05 pound per acre of 2,4-D applied in various carriers. The 
amount of new growth was determined by weighing the fresh plant 
material produced in nine to thirteen days after treatment. 

When comparisons were made of the effects of water, oil emulsions 
prepared with surface-active agents, and water with surface-active 
agents as carriers for triethanolamine 2,4—D, least inhibition re- 
sulted from the use of water alone, and most inhibition when oil 
emulsions were used. There was slightly less inhibition when water 
with the surface-active agent was employed than when oil emulsions 
prepared with the same quantity of surface-active agent were used 
as the carrier for amine 2,4—D. 

Applications of triethanolamine 2,4—-D in various carriers were 
preceded or followed by an application of the carriers alone. The 
results indicated that the greater effectiveness of triethanolamine 
2,4—D applied in a 10 per cent oil 182 emulsion was not due to the 
prolonged presence of an aqueous carrier on the foliage, but rather, 
was due to other materials in the emulsion. 

There was consistently more inhibition when the surface-active 
agent Triton X-155 was added to the triethanolamine 2,4—D spray 
material than when Triton X—45 was added. The highest concentra- 
tion of the surface-active agent used was 0.1 volume per cent and 
while the differences in yield were small, inhibition was proportion- 
al to the concentration of the adjuvant in the spray material. 

When the water soluble polyethylene glycol ester 2,4—D or tri- 
ethanolamine 2,4-D were applied in three different carriers, the 
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inhibition was least when water was used, highest when a 10 per cent 
oil (182) emulsion was used, and intermediate when water and 0.1 

r cent Triton X-155 were employed. There were little differences 
in the yields of beans treated with sodium 2,4—dichlorophenoxy 
acetate in these various carriers. 
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The Relation of Structural Configuration to the 
Herbicidal Properties and Phytotoxicity of Several 
Carbamates and Other Chemicals 


W. S. SHaw and C, R. Swanson! 


DISCOVERY of the herbicidal properties of isopropyl 
carbamate (IPC) and isopropyl N-(3-chlorophenyl)carbamate 
(CIPC) and other organic chemicals has created an impetus in the de- 
velopment of new herbicides. Since the discovery of 2,4-dichlorophen- 
oxyacetic acid (2,4-D), considerable effort has been devoted to the 
development of herbicides that are as effective and selective for the 
control of annual grasses as is 2,4-D for the control of many broad- 
leaved weeds. 

The study reported herein is an attempt to expand our knowledge 
of the herbicidal properties of the carbamates and to investigate the 
relationships among structural configuration, mode of action, spe- 
cificity and herbicidal activity. 


RevIEW OF LITERATURE 


The biological activity of compounds of the urethane series upon 
animals has been demonstrated (8) since 1927. However, in 1929 it 
was reported (11) that phenylurethane retarded the germination of 
oats and wheat and resulted in abnormal growth of the seedlings. 
Since 1929 several workers (12, 13, 16, 17) have conducted research 
on the effects of various urethanes upon plants. 

The discovery of isopropyl N-phenylcarbamate (18) was especially 
interesting since this chemical as well as other aryl carbamic esters 
was shown to exhibit selective herbicidal action on monocotyledon- 
ous plants with little or no injury to dicotyledonous plants. This 
action appeared to be the converse of the action observed in the 
phenoxyacetic acid class of compounds. The discovery stimulated 
further research and many investigators began to evaluate the her- 
bicidal properties of IPC. 

Early attempts to control grasses with IPC were disappointing, 
but further research (7) showed that the chemical was a mitotic 
poison capable of producing striking cytological aberrations in some 
species. Other workers (5, 6, 10) showed that IPC was most effective 
when applied to the soil and absorbed through the roots of plants. 
These same investigators also studied the effects of the chemical on a 
large number of plants and concluded that IPC was much more 
effective against monocotyledonous plants than dicotyledonous 
plants. It was also demonstrated that grasses vary greatly in their 
degree of tolerance or susceptibility to IPC (14). Greatest inhibition 
of growth was always observed when the compound was applied to 


*Agronomist and Associate Plant Physiologist respectively, Division of Weed 
Investigations, Bureau of Plant Industry, Soils and Agricultural Engineering, 
U. S. Department of Agriculture, Beltsville, Maryland. The chemicals used in 
this study, except as indicated, were supplied by U. S. Industrial Chemicals Co., 
Division of National Distillers Products Corporation, Baltimore, Maryland. 
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the soil prior to emergence of the grasses or to very young seedlings. 
One of the greatest limitations in the use of IPC as a herbicide has 
been its failure to control crabgrass (Digitaria spp.) and other weedy 
grasses (14). This high degree of specificity and selectivity in action 
has at the same time made it highly valuable for the control of 
annual ryegrass in legume seed fields (10). 

The discovery of the herbicidal properties and especially the effec- 
tiveness of isopropyl N-(3-chlorophenyl)carbamate (3,7) for the selec- 
tive control of crabgrass and other grasses tolerant to IPC has led to 
intensive investigations of this chemical for selective weed control in 
cotton, soybeans, alfalfa, and many other dicotyledonous crop plants. 


Early work with the carbamates (18) and later work with various 
alkyl esters of N-phenylcarbamic acid (9) followed by the voluminous 
literature that has developed recently on the use of isopropl N-(3- 
chlorophenyl)carbamate for weed control in several dicotyledonous 
crops suggests the need for a through evaluation of the herbicidal 
properties of the family of carbamates and related compounds. 


MATERIALS AND METHODS 

A macro screening technique as previously described (15) was used 
to evaluate the herbicidal and phytotoxic properties of the chemicals 
under greenhouse conditions. The experimental design used was a 
randomized plot with 3 replications. Corn (Zea mays) hybrid US13, 
wheat (Triticum vulgare) variety Thorne, cotton (Gossypium hirsut- 
um) variety Delta Pine 15, and soybean (Soja max) variety Hawkeye 
were used as test crop plants. Test plants considered as weeds were 
crabgrass (Digitaria sanguinalis), annual ryegrass (Lolium multi- 
florum), rough pigweed (Amaranthus retroflexus) and mustard 
(Brassica kaber). 

Metal flats, 14”x20”, stamped from galvanized sheet metal, were 
used as containers in which the plants were grown. The crop plants 
were seeded in single rows per flat as follows: corn 15 seeds, wheat 40 
seeds, cotton 30 seeds and soybeans 15 seeds. Each crop was seeded 
at a depth of 114 inches. The weeds were seeded on a volume basis 
per flat at a depth of 4 inch as follows: mustard 3 cc., pigweed | cc., 
ryegrass 4 cc., and crabgrass 3 cc. 

Each chemical, except as indicated in Table 1, was applied as a 
pre-emergence spray at rates of 2, 8 and 16 pounds per acre im- 
mediately after planting. 

Each rate of each chemical was dissolved or suspended in a spray 
mixture of 5 percent acetone, 2 percent wetting agent? and 93 percent 
water and applied at the volume of 40 gallons of spray mixture per 
acre. The chemicals were applied using an experimental application 
table (15) with an endless conveyor belt which transported the seeded 
flats under the spray nozzles. The table was calibrated to deliver 40 
gallons of spray mixture per acre when operated at 2 m.p.h. and a 
pressure of 30 p,s.i. was maintained. 


“Tween 20, a nonionic wetting agent, was supplied by the Atlas Powder Com- 
pany. 
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The “soil” was a composted greenhouse potting soil consisting of 
two-thirds loarn and one-third sand. After applying the chemicals, 
the sprayed flats were transferred to subirrigation tanks and sub- 
irrigated to field capacity. An adequate moisture content was main- 
tained throughout the experiments by subirrigation techniques (15) 
and no water was added to the surface of the flats after the chemicals 
were applied. The greenhouse day temperatures were maintained 
at 85° to 90°F while night temperatures ranged from 65° to 70°F. 

The data in Table 1 were obtained by making an injury rating 
on all plants, determining the height reduction of the crop plants, 
and determining the percentage of plants killed. The injury rating 
scale was as follows: 0, no visible effect; 1,2,3, slight injury, plants 
usually recover with little or no reduction in top growth; 4,5,6, 
moderate injury, plants usually recover but with reduced top growth; 
7,8,9, severe injury, plants usually do not recover; 10, all plants 
killed. The height of all crop plants was measured and expressed as 
a percentage height reduction when compared with an untreated 


check as follows: ( -— x 100) = % height reduction. The percent 
crop plants killed was determined by counting the number of plants 
emerged and expressing the result as the percentage killed when 
compared to an untreated check as follows: (= x 100) = % kill. 
The percentage weed kill was determined by two independent visual 
estimates. Thus the results in Table | are based on two quantitative 
determinations and one estimate. 

All chemicals in Table 2 with a phytotoxicity rating of very active 
were retested in the greenhouse and the results obtained agreed with 
those reported in Table 2. 

In field studies, 29 of the most active carbamates in Table 2 were 
evaluated as pre-emergence herbicides at 8 and 16 pounds per acre 
and as post-emergence treatments at 3 and 6 pounds per acre on 30 
plant species. 

Preliminary studies have been conducted on the persistence of 
herbicidal activity of 20 of the most active carbamates in the soil 
under greenhouse conditions. Each chemical at 2, 8 and 16 pounds 
per acre was applied to the surface of the soil in greenhouse flats and 
immediately mixed in the upper 114 inches of soil. The same crops 
and weeds were seeded at the depths and in the manner previously 
described at monthly intervals after treatment. After each 30 day 
period for 3 successive replantings the crop and weed response to 
the residual toxic effects of the chemicals in the soil was measured 
in the same manner as described previously. 


EXPERIMENTAL RESULTS AND DISCUSSION 


The responses of eight plant species to several carbamates and 
other chemicals of known herbicidal properties are indicated in 
Tables 1 and 2. 
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Chlorophyll Inhibition. 

These studies confirm earlier work which has shown that the car- 
bamates are considerably more active when applied to the soil in 
close proximity to the seed or young seedlings than when applied as 

t-emergence foliage treatments. However, these experiments have 
indicated a type of response not previously reported. In addition to 
the systemic and inhibitory effects 4 ee mee by certain carbamate 
derivatives, several of the compounds listed in Tables 1 and 2 have 
inhibited chlorophyll synthesis in crabgrass, ryegrass, corn and to a 
lesser extent in mustard, and pigweed. These results are of consider- 
able interest since pigweed, ragweed (Ambrosia artemisiifolia) and 
other annual broadleaved weeds have appeared quite tolerant to 
IPC and CIPC under field conditions. It has also been observed that 
CIPC may often inhibit the growth of crabgrass and other grasses 
without killing the plants. 

Isopropyl N-(3-chloro-6-methylphenyl)carbamate [isopropyl N-(2- 
methyl-5-chlorophenyl)carbamate |, isopropyl N-(3-chloro-6-methoxy- 
phenyl)carbamate [isopropyl N- (2-methoxy-5-chlorophenyl)carbam- 
ate], isopropyl N-(3-trifluoromethylphenyl)carbamate, and isopropyl 
N- (3-methylphenyl)carbamate in order of decreasing intensity have 
inhibited chlorophyll synthesis in crabgrass, ryegrass, corn, mustard 
and pigweed in addition to the systemic and inhibitory effects in- 
ducd by IPC and CIPC. These chemicals did not affect chlorophyll 
synthesis in cotton and soybeans. The property of the carbamates to 
inhibit chlorophyll production in plants does not appear to be as- 
sociated with total activity. Isopropyl N-(3-methylphenyl)carbamate 
was more active but less effective in inhibiting chlorophyll synthesis 
than most of the compounds which induced these effects. All of the 
chemicals that inhibited chlorophyll production showed less total 
activity than CIPC. These results suggest that the inhibition of 
chlorophyll synthesis by the carbamates is associated with the sub- 
stitution of methyl, methoxy and/or chloro groups or combinations 
of these groups on the 3 or 3 and 6 positions on the benzene ring. 
Further studies are in progress to study combinations of methyl, 
chlorine, and other substitutions on the benzene ring in order to 
obtain the total activity exhibited by isopropyl N-(3-chloropheny]l)- 
carbamate and also to maintain the property of inhibiting chloro- 
phyll production. 


Selectivity and Specificity. 

The degree of selectivity and specificity exhibited by the various 
carbamates is indicated in Table 1. It is readily evident that generali- 
zations concerning the specificity of the carbamates as a group of 
compounds is not possible. A review of the data in Table | indicates 
that some derivatives killed both of the broadleaf weed species and 
both of the grass species. Other derivatives appeared to be toxic to 
the broadleaved weeds but not to the grasses, while with still others, 
the results were just the opposite. It may also be noted that several 
of the chemicals were more injurious to crabgrass than ryegrass and 
that others were more toxic to ryegrass than crabgrass. Some of the 
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derivatives were also more effective in killing mustard than pigweed 
while others were more effective in killing pigweed than mustard. 

It may be noticed in Table | that sec. butyl N-(3-chloropheny])- 
carbamate, isopropyl N-(3-methylphenyl)carbamate, isopropyl N-(3- 
chlorophenyl)carbamate and several other derivatives effectively con- 
trolled both the broadleaved weeds and grasses. It is evident also that 
mere N-plenylcarbamate was largely ineffective in controlling 
crabgrass as compared to the compounds discussed above. It is of 
considerable significance that isopropyl N-(2-methylphenyl)carbam- 
ate and several other derivatives were effective in controlling ryegrass 
with little or no effect on the crop plants, broadleaved weeds, or crab- 
grass. Isopropyl N-(3,4-dichlorophenyl)carbamate top to be ef- 
fective in controlling pigweed with little or no effect on mustard. 
Under similar conditions, n-butyl N-phenylcarbamate appeared to be 
highly effective in controlling pigweed and mustard with little or no 
effect on ryegrass and crabgrass. These examples indicate the high 
degree of specificity among the carbamates lisited in Table 1. These 
results also strongly suggest the need for evaluating mixtures of 
several of these derivatives in order to obtain a compound that will 
control crabgrass and other annual grasses and in addition control 
certain broadleaf weeds, such as ragweed which appears quite toler- 
ant to isopropyl N-(3-chlorophenyl)carbamate. 


Volatility, Vapor Activity and Persistence In the Soil. 

Observations made during these investigations both in the green- 
house and under field conditions indicate clearly that isopropy| 
N-phenylcarbamate, isopropyl N-(3-chlorophenyl)carbamate, iso- 
propyl N-(3-methylphenyl)carbamate, sec. butyl N-(3-chlorophenyl)- 
carbamate and others are volatile and that the vapors from these 
chemicals possess herbicidal activity. The eight test plants in un- 
treated flats in the greenhouse were placed adjacent to flats treated 
pre-emergence with the derivatives indicated above. The above 
jround parts of ryegrass, crabgrass, wheat and corn showed marked 
response from the vapors while cotton, soybeans, pigweed and 
mustard showed little or no response. In further studies under field 
conditions using 30 test plants, vapor activity from the compounds 
above on untreated adjacent test plants was again observed. The 
vapors of the chemicals studied had no detectable affect on test plants 
that were as much as ten feet from the treated plots. It would appear 
from these preliminary observations that vapors from the carbamates 
listed in Table 1 would not produce a practical hazard to untreated 
crops near treated areas under field conditions. 

Other workers (2) have indicated significant differences in the rate 
of evaporation of several carbamates. The present studies and others 
(2) wouid indicate that the loss of a volatile carbamate through evap- 
oration might cause a reduction in its initial as well as its residual 
herbicidal activity. It seems possible that under conditions of very 
high soil temperatures (90° to 100°F) the herbicidal rate of a volatile 
carbamate applied to the soil pre-emergence could be reduced to a 
cinta aobieideh rate through loss of the chemical by volatilization 
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prior to emergence of the crops and weeds resulting in unsatisfactory 
weed control. 

Preliminary studies have been conducted under greenhouse condi- 
tions on the persistence of the herbicidal activity in the soil of the 
twenty most active compounds in Table 2. These investigations in- 
dicate that persistence of the herbicidal effects of the carbamates in 
the soil is correlated with their level of herbicidal activity. The de- 
rivatives with the highest phytotoxicity ratings in Table 2 have had 
the longest residual activity in the soil. The esters of carbamic acid 
are known to possess vapor peers, The present preliminary studies 
suggest that evaporation of the carbamates may greatly affect their 
performance as pre-emergence herbicides. 

Much additional research is needed to more thoroughly evaluate 
the relationships among volatility, vapor activity, and persistence of 
the carbamates in the soil. 


Herbicidal Activity. 


The relative activity of the various carbamate derivatives is shown 
in Table 2. The phytotoxicity rating of a chemical in Table 2 is 
obtained by adding all of the values obtained for each chemical rate 
and for each plant species in Table 1. The injury rating, the per- 
centage height reduction, and the percentage plant kill values are 
all added and this value is reported in Table 2 as the phytotoxicity 
rating. It may be noted that no percentage height reduction value 
for the weed species is included in Table | and therefore, activity on 
the crops is weighted somewhat more heavily than on the weeds in 
the phytotoxicity rating value. Since this is a differentially weighted 
value, care must be exercised in interpretation. The compounds in 
Table 2 have been ranked in descending order of total activity as 
determined by the phytotoxicity rating value. Since part of the 
phytotoxicity rating value contains an estimate, a degree of accuracy 
in ranking the compounds may be implied which may not be real. 
For this reason, the compounds in Table 2 should be interpreted as 
belonging in four groups of activity as follows: (1) very active, (2) 
moderately active, (3) slightly active and (4) minor activity to inac- 
tive. This activity classification is reported in Table 2 to aid in in- 
terpreting the phytotoxicity rating value. The phytotoxicity rating 
value is useful only in giving some indication of the relative differ- 
ence in the degree of activity of compounds placed in the various 
activity classification groups. In studying the data in Tables | and 2, 
it is obvious that a particular compound may have a low phytotox- 
icity rating in Table 2 and yet show activity on one or more plant 
species in Table 1. 


Relationship Between Structure and Herbicidal Activity. 


The data in Tables | and 2 suggest a high degree of correlation 
between structural configuration and herbicidal activity in the 
N-phenyl and substituted N-phenylcarbamates. The greatest activity 
of the derivatives studied seems associated with the isopropyl and 
secondary butyl derivatives of both the N-phenyl and substituted 
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Table 2—The relation of molecular configuration of several carbamates to herbicidal 
activity. 
Phyto- | Activity 
Chemical Structure toxicity | classifi- 
rating cation 
CH; 
Z 
NHCOOCH 
\ 
CH,CH; 
sec. Butyl N- | | 
(3-chlorophenyl!) _ Cl Very 
carbamate yr 1660 active 
CH; 
NHCOOCH 
CH; 
ropyl N- 
phenyl) La Very 
carbamate 1520 active 
CH; 
NHCOOCH 
4 
CH,CH; 
sec. Butyl | 
N-phenylearba- Very 
mate “YY 1330 active 
CH; 
Z 
NHCOOCH 
CH,O A cH 
Isopropy! N- | 
(3-chloro-6-meth- 
oxypheny]) \4 Very 
carbamate 1280 active 
CH; 
NHCOOCH 
( CH; 
Isopropyl! N- __CH; 
(3-methylpheny!) Very 
ate 1180 active 
CH; 
NHCOOCH 
Isopropyl N- CH; 
(3,6-dichloro- 
phenyl) carbamate |_Cl Very 
1180 active 
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Table 2—(Continued) 


Phyto- | Activity 
Chemical Structure toxicity |  classifi- 
rating cation 
CH; 
NHCOOCH 
Isopropyl N- CH,_/\, CH; 
(3-chloro-6- | 
methylpheny!) Very 
carbamate 1100 active 
P 
NHCOCH 
/ 
( \ CH; 
Isopropyl! 
N-phenylthiono- Very 
carbamate 1060 active 
2-Chloroethyl \ 
N-(3-chloropheny]) 
carbamate _Cl Very 
v4 1030 active 
( % 
n-Buty! N-phenyl- J Very 
carbamate ™ 1000 active 
CH; 
Z 
Isopropyl CH; 
N-(2-chloropheny!) ] Moderate- 
carbamate 990 ly active 
CH; 
NHCOOCH 
\__OCH, CH; 
N-(2-methoxy- Moderate- 
phenyl) carbamate 810 | ly active 


, 
| 
! 
\ 


Table 2—(Continued) 


phenyl) carbamate 


Phyto- 
Structure toxicity 
rating 
CH; 
NHCOOCH 
\ 
CH; 
\ 


N-(2,4-dichloro- 
phenyl) carbamate 


N-phenylearba- 


\/ 690 


n-Propyl N-phenyl- 


Lauryl N-phenyl- 


N-phenylearba- 


NHCOOCH,CH.CH; 


‘ 
| 


NHC 
4 


\ 


on 

NHCOOCH 

CH; 


| Activity 
Chemical | classifi- 
| cation 
| 
Isopropyl! N- 
(3,4-dichloro- 
y active 
Cl 
CH; | 
| NHCOOCH 
| | Moderate- 
Ws | 730 | ly active 
\ 
Cl 
| 
2-Ethylhexyl | | 
| Moderate- 
mate es ly active 
| 
= | Moderate- 
carbamate | 690 | ly active 
| | Moderate- 
carbamate Td | 680 | ly active 
| | | 
Isopropy! 
| Moderate- 
| 
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Table 


Isopropyl N- 
(2-pyridyl) 
carbamate 


-(4-c 1) | 


Isopropyl! 
N-(3,5-dichloro- 


phenyl) carbamate 


-NHCOOCH.CH, 
7 


Ethyl N-phenyl- 
carbamate 


CH; 
NHCOOCH 
\ CH; 
Isopropy! 


N-(3-acetopheny]) _COCH, 
carbamate 


3-C 
N-phenylearba- 


mate 


Activity 
classifi- 
cation 


Moderate- 


Moderate- 


ly active 


Moderate- 
ly active 


Moderate- 
ly active 


Slightly 
active 


Slightly 
active _ 


| Phyto- | 
Chemical Structure | toxicity 
| rating | 
CH, 
| | 
NHCOOCH 
/ | 
CH; | 
| | 
| | 
CH, 
Jf 
| NHCOOCH 
| 
| \ | 
| cl | o | 
CH, | 
| 'NHCOOCH | 
| / 
\ J 570 
| 
| | soo | | 
| 
| | 
| 
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Table 2—(Continued) 
Phyto- | Activity 
Chemical Structure toxicity classifi- 
rating cation 
CH,CH; 
sec. Butyl oO CH,NHCOOCH 
N-(2-furfuryl) Slightly 
carbamate CH; 350 active 
CH; 
Isopropyl N- CH; 
(3-trifluoromethyl- | 
phenyl)-carbamate CF, Slightly 
350 active 
CH; 
NHCOCH 
CH; 
$-Chloroisobuty- | je Slightly 
ranilide 350 active 
NHCOCH; 
Slightly 
3-Chloroacetanilide 330 active 
CH; 
NHCONHCH 
CH; 
N-(3-chloropheny]) | 
Slightly 
-N-isopropyi urea 330 active 
| cH, 
Isopropyl CH,NHCOOCH 
N-(2-furfuryl) ~ Slightly 
carbamate CH; 310 active 
ropyl CH; CH; 
carbamate Slightly 
230 active 
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Table 2—(Continued) 
Ph Activit, 
Chemical Structure classific 
rating cation 
NH 
Benzyl 
N-phenyl- 200 | Slightly 
carbamate active 
CH; 
| 
carbamate 
\ Minor 
CH; 190 activity 
I 1 N-(4-di- CH; 
methiodide 
Minor 
(CHs)s 180 activity 
CH, 
_ Nucooch 
( CH; 
Mi 
inor 
carbamate COCH, 170 | activity 
CH; 
NHCOOCH 
\ 
CH; 
4-phenylazo- \_N=N_/ 
activity 


| 
| 

| 
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Table 2—(Continued) 


Phyto- | Activity 
Chemical Structure toxicity | classifi- 
rating cation 
C_NCOOCH 
CH; 
| | 
N-Carboisopro- Minor 
poxyphthalimide | 150 activity 
CH, 
NHCOCH 
ff 
CH, 
Minor 
Iscbutyranilide 110 activity 
CH.CH,; 
| 
OCOOCH 
CH; 
sec. Butyl 2-methyl- 1." Minor 
phenylearbonate 4 | 110 activity 
| 
NHCOOCH 
CH; 
Isopropy! | 
N-(3-hydroxy- | | OH Minor 
phenyl) carbamate ~~ 80 activity 
Pa = CH,COOCH,CH; 
| | 
| N | | 
Ethyl 2-methylin- | CH; Minor 
dole-3-acetate H 70 | activity 
| NHCOCH.COCH, 
| ( | | 
| Minor 
Acetoacetanilide 60 | activity 
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Table 2—(Concluded) 
Phyto- | Activity 
Chemical Structure toxicity | classifi- 
rating cation 
NHCOOCH 
| aN CH; 
Isopropyl! | | NO, 
N.(3-nitropheny!) Moderate- 
carbamate —— | ly active 
CH; 
NHCOOCH 
\ 
CH, 
Isopropyl 
N-(4-nitropheny]) Slightly 
carbamate NO, -—-— active 
CH; 
Z 
NHCOOCH 
\ CH; 
| | 
Isopropyl 
N-(4-dimet hyl- Minor 
aminopheny]) N—(CHs):z activity 


carbamate 


| 
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N-phenylcarbamates. While the greatest activity appears to be in 
these two derivatives, the data in Tables | and 2 indicate clearly that 
other derivatives such as 2-chloroethyl, n-butyl, 2-ethylhexyl, prop, i, 
lauryl, and ethyl possess activity. The data also indicate that within 
the isopropyl series and the group of mono substituted N-phenyl- 
carbamates reported in this study, substitution in the 3-position 
whether it be chloro, methyl, trifluoromethyl, nitro, aceto, hydroxy 
or other groups produces the greatest activity. However, it is obvious 
from the data in Table 2 that these substituted groups do not con- 
tribute equally to the activity of the derivative resulting from the 
substitution. The results of these studies suggest the following order 
on the basis of decreasing activity: chloro, methyl, methoxy, tri- 
fluoromethyl, nitro, aceto, and hydroxy. It should be pointed out 
that substitution in the 3-position does not insure activity. Sub- 
stitution of a hydroxy group in the 3-position produced little or 
no activity. These data also indicate that active compounds re- 
sult from substitution in the 2-position but that very little activity 
is obtained by substitution in the 4-position. When substitutions are 
made in the 2-position or 4-position the activity contributed by the 
substituted groups studied in these experiments remains in the same 
relative order as discussed above for substitution in the 3-position. 

Activity within the group of di-substituted N-phenylcarbamates is 
of interest. The property of inhibiting chlorophyll production in 
crabgrass and other ew in addition to the relatively high activity 
of isopropyl N-(3-chloro-6-methyl)carbamate and isopropyl N- (3- 
chloro-6-methoxyphenyl)carbamate suggests the need for further 
study of closely related derivatives. The results of these experiments 
with the isopropyl series indicate that substitution in the 3 and 6 posi- 
tions (2 and 5) produces the greatest activity followed by substitution 
in the 3 and 4, 2 and 4, and 3 and 5 positions in order of decreasing 
activity in the di-substituted N-phenyl-carbamates. Substitution in 
the 3 and 6 positions produces less total activity than mono sub- 
stitution in the 3-position but the property of inhibiting chlorophyll 
production is increased. Further studies are needed to establish the 
order of activity of the substituted groups in the di-substituted 
N-phenylcarbamates. The data in Tables | and 2 indicate that sub- 
stitution of combinations of unlike groups such as methyl and 
methoxy with chloro groups in the 3 and 6 positions produces activity 
equal to and chlorophyll inhibition greater than that obtained by 
the substitution of two chloro groups in the same positions. 

Plant breeders have demonstrated that the production of certain 
pigments in plants or the failure to produce chlorophyll in plants is 
associated with genes carried on certain chromosomes and that the 
character of albinism in plants is a simple recessive to normal green 
(4). As early as 1939 it was shown (13) that phenylurethanes and 
colchicine had similar actions on plant cells. In 1949 further work (7) 
indicated that certain aryl carbamic esters penne striking cyto- 
logical aberrations in certain plant species. A proposed explanation 


of the mechanism involved in chlorophyll inhibition by certain 
carbamates in several plant species may be that chromosome aberra- 
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tions occur involving genes which control the production of chloro- 
phyll in plants. 

In interpreting the results reported in Table 1, it should be 
pointed out that the relatively low activity of the various carbamates 
on corn and wheat is due primarily to the mechanical protection 
afforded by depth of planting rather than plant tolerance. Since no 
water is added to the soil surface, there is minimum vertical move- 
ment of the chemical in the soil and only the terminal shoot tissue of 
the crop plants comes in contact with the chemical. The weeds, how- 
ever, are planted near the surface (14 inch deep) and therefore the 
seeds, roots, and stems of the weeds are in close proximity to the 
chemical at the time of and after germination. When the chemicals 
were thoroughly mixed with the soil for persistence studies, all crop 
plants were killed except cotton and soybeans. These studies indicate 
clearly that the tolerance of corn and wheat to the most active group 
of carbamates is due primarily to mechanical | pps se afforded by 
depth of planting, chemical placement and minimum chemical 
movement in the soil. However, cotton and to a considerably lesser 
extent soybeans show some tolerance to the carbamates regardless of 
the above factors. 

Isopropyl N-phenylcarbamate was one of the most variable com- 
pounds evaluated. This compound and isopropyl N-(3-chloropheny]l)- 
carbamate have been included as standards in every experiment con- 
ducted. Under greenhouse conditions, chemically pure IPC from the 
same experimental sample has received phytotoxicity ratings ranging 
from 700 to 1500. The phytotoxicity ratings for CIPC and the other 
carbamates in Table 2 with a very active rating have shown very low 
variability in repeated tests. For example, the phytotoxicity rating 
value for CIFC has varied from 1300 to 1500 and the rating for 
isopropyl N-(3-chloro-6-methylphenyl)carbamate has varied from 
1100 to 1300. The variable performance of IPC under field conditions 
has been reported by numerous workers. Others (2) have indicated 
that evaporation may account for the rapid loss of IPC from sprayed 
surfaces. This phenomenon may account for some of the variability 
in the performance of IPC applied as a pre-emergence spray. 


Some of the carbamate derivatives, especially isopropyl N-(3- 
methylphenyl)carbamate appeared to show distinct formulation 
advantages when compared to IPC. Chemically i isopropyl N- 
(3-methylphenyl)carbamate is a liquid that is highly soluble in 
acetone, xylene and other organic solvents. The chemical when dis- 
solved in acetone emulsifies readily when mixed with water. The 
emulsion formed is sufficiently stable to permit application with 
minimum agitation. 

Field experiments with 29 of the most active compounds in Table 
1 involving the application of each chemical as a pre- and post- 
emergence spray on 30 plant species confirm the results reported 
herein.* 

*These results are available upon request as a processed publication from 
the authors. 
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SUMMARY 


These preliminary studies with several carbamate derivatives may 
be summarized as follows: 

1. Several carbamate derivatives, including sec. butyl N-phenyl- 
carbamate, isopropyl N-(3-chloro-6-methylphenyl)carbamate, isopro- 
pyl N-(3-chloro-6-methoxyphenyl)carbamate, isopropyl N- (3-methyl- 
phenyl)carbamate, isopropyl N-(3,6-dichlorophenyl)carbamate and 
others in addition to isopropyl N-(3-chlorophenyl)carbamate and iso- 
propyl N-phenylcarbamate have exhibited a high degree of herbi- 
cidal activity. 

2. Isopropyl N-(3-chloro-6-methylphenyl)carbamate, isopropyl N- 
(3-chloro-6-methoxyphenyl)carbamate, isopropyl ‘N-(3-trifluorometh- 
ylphenyl)carbamate, and isopropyl N-(3-methylphenyl)carbamate 
have inhibited chlorophyll production in several plant species, espe- 
cially crabgrass, resulting in complete kill of the plant. This mode of 
action appears to be highly correlated with the substitution of 
methyl, methoxy and similar groups with or without chloro groups 
in the 3 and 6 positions on the benzene ring. 

3. These studies indicate a high degree of correlation between 
molecular configuration and herbicidal activity. 

4. Several of the carbamate derivatives appear to be volatile and 
this property may be important in determining the possible length of 
residual weed control and also residual toxicity in the soil. 

5. A proposed explanation of the mechanism involved in chloro- 
phyll inhibition by certain carbamates in several plant species, may 
be that chromosome aberrations occur involving genes which con- 
trol the production of chlorophyll in plants. 

6. A high degree of selectivity and specificity has been exhibited 
by the various carbamates studied in these experiments. 

7. Results obtained from field experiments in which 29 of the 
most active carbamates were applied as pre- and post-emergence 
sprays on 30 plant species confirmed the results reported herein. 
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Comments: On Quack Grass Control 
with Maleic Hydrazide 


Orro L. HorrMan and E. P. SyLWEsTER 


UACK GRASS, Agropyron repens, has not been controlled where 
maleic hydrazide (MH) has been applied without any further 
treatments (1, 2, 3, 4, 5). Friesen (4) did obtain a high percentage of 
control with 16 pounds MH per acre. However, other investigators 
did not obtain this degree of control. 

The nearly perfect control of Polygonum coccineum with MH 
applications followed by cutting at the ground level or spraying the 
tops with a contact herbicide (5) indicated that this method might 
be applicable for quack grass control. 

Areas of quack grass 10 feet by 20 feet were sprayed with MH at 
4 and 8 pounds per acre. The sprayed areas were divided into 5 by 
5 foot plots for further treatment. Some of the plots were turned 
over with a spading fork and some of the plots were defoliated with 
a dinitro spray in oil. These further treatments indicated in table | 
were carried out on three dates: the same day, eleven days after, 
and 20 days after the MH was applied. All growing weeds were cut 
with a scythe in September. The plots with the 0 rate of MH appli- 
cation were not included in the main split plot design but were in 
separate plots adjoining the main plot. Quack grass in an adjacent 
garden plot was not controlled by normal cultivation. Estimates of 
stand were taken separately by two investigators. Data on control 
were obtained on April 25, 1952, and are recorded in table 1. 


Table 1. Percent control of quack grass with maleic hydrazide (MH) applica- 
tion on May 4, 1951 followed by digging or spraying with dinitro (DN) 


in oil. 
Rate of MH in pounds per acre 
Treatment after 
0 4 
application 
Rep. 1 | Rep. 2 | Rep. 3 | Rep. 1 | Rep. 2 | Rep. 3 
0 0 60 90 0 0 30 
0 0 0 0 0 10 0 
SS. eee 20 90 95 99 75 80 90 
Dug May 15, 1951......... 20 99 95 95 90 85 85 
50 90 98 97 80 80 85 
DN Spray May 4, 1951..... 0 0 0 0 0 0 0 
DN Spray May 15, 1951.... 0 0 30 75 20 0 0 
DN Spray May 21, 1951.... 0 0 20 80 60 0 0 


The vigor of the quack grass was reduced in all plots sprayed with 
MH except in those where the quack was killed back with a dinitro 
spray immediately after the MH was applied. Since MH has very 
little toxic action once it is in contact with the soil, it would appear 
that MH appiied at a rate of 8 pounds per acre before plowing for 
corn or soybeans may give adequate control of quack grass. This 
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possibility is under investigation at the present time. 
CONCLUSIONS 


1. MH application at the rate of 8 pounds per acre followed by 
spading gave 95 percent control of quack grass. The met op con- 
trol of quack grass with 4 pounds MH per acre followed by spading 
may be adequate for crop production. 

2. There was no difference in the degree of control obtained at the 
various dates of spading following the MH applications. On the 
basis of penetration studies it would probably be best to wait for at 
least two days after MH application before the ground is plowed. 

3. MH applications at a rate of 4 pounds or 8 — per acre 
without additional treatment did not control quack grass. 

4. Top killing of quack with dinitro sprays after MH application 
did not enhance the effect of the MH. 


CITED 


1. Bucknoitz, K. P. Responses of quack grass to applications of five herbicides. 
Research Report Seventh Annual North Central Weed Control Conference, 
pp- 9-10. 1950. 

2. Lee, Ortver C., and Over, E. B. Effect of TCA and maleic hydrazide on 
quack grass (Agropyron repens) ibid, p. 13. 

3. Sure, F. W., and Fuetteman, R. F. Control of quack grass with TCA and 
maleic hydrazide, ibid. pp. 15 and 16. 

4. Friesen, H. A. Effect of maleic hydrazide on quack grass (Agropyron repens) 
in Dakota flax, ibid. p. 17. 

5. HorrMan, O. L., and Sy-wesrer, E. P. Physiological effects of maleic hydra- 
zide. Proceedings Seventh Annual Meeting of the North Central Weed 
Control Conference, pp. 104-106. 1950. 


e 

of 

e 

it 
it 

y 

d 

h 

l 
t 

n 

t 

f 

| 

) 


BIBLIOGRAPHY OF WEED INVESTIGATIONS 
for April, May, and June, 1952 


PAGE 
I. Economic Aspects AND GENERAL WEED PROBLEMS.................- 69 
B. Ecological Investigations and Surveys....................... 71 
D. Morphological and Anatomical Investigations................ 75 
2. Weeds in horticulture, ornamental and vegetable crops.... 77 

3. Weeds in grasslands, including grass-legume pastures, range- 

4. Weeds in specialized areas, including ditchbanks, canal 

ditches, fencerows, rights-of-way, irrigation ditches, and 

IV. CHEMICAL AND BIOCHEMICAL INVESTIGATIONS..................000. 81 
A. Poisonous Plants and Their Control............ eee an 
C. Pathological and Entomological Relationships................ 81 
VI. Nature AND Properties oF CHEMICALS Usep As HERBICIDES......... 82 
VII. Errect or Hersicipes on Sorrs, Livestock, AnD HuMANs. .......... 82 


VIII. Equipment, MetHops or APPLICATION, AND HERBICIDAL CALCULATIONS 83 


Prepared By 


Division of Weed Investigations, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Agricultural 
Research Administration, United States Department of Agriculture 


This bibliography of current literature on weeds and their control 
is issued as a service to those engaged in weed research in the United 
States and other countries. In issuing this bibliography the Division 
of Weed Investigations does not assume responsibility for the subject 
matter cited. 


68 


I. Economic Aspects AND GENERAL WEED PROBLEMS 


Avrona, R. E. The use of hormone weedkillers in Africa, south of the 
Sahara. Rhodesia Agr. ]. 48:560-562. Nov./Dec. 1951. 

Brieskorn, C. H. Uber die einflussnahme einiger neuzeitlicher schidlings- 
und unkrautbekampfungsmittel auf unsere lebensmittel. Z. f. Lebensmtl.— 
Untersuch. u. —Forsch. 93:292-298. Nov. 1951. 

Coomses, 8. N. Quelques notes sur les herbicides et leur emploi. Rev. Agr. 
de I'Tle Maurice 30:237-239. Sept./Oct. 1951. 

Corns, W. G. Field experiments with herbicides. Alberta. U. Dept. Plant 
Sci. Seasonal Notes 37:3-5. Jan. 5, 1952. 

Crarts, A. S. Chemical weed control offers three major methods. Fruit & 
Veg. Rev. 14:14-15. Apr. 1952. 

DENMARK. Statens Ukrudtsforség. The Danish Institute for Weed Research 
1950. (In Danish.) Tidsskr. f. Planteavl 55:361-368. 1952. 


. Dunnam, R. S., NyLunp, R. E., Crm, R. F., and HANsen, H. L., joint authors. 


Chemical weed control in Minnesota, 1952. Minn. U. Agr. Ext. Pam. 181, 
6 p. Jan. 1952. 

Futon, E. F. Weed control. Farming So. Africa 27 (310):33-36. Jan. 1952. 

Furrer, J. D. Stimulating home extension clubs in weed work. NCWCC 
Proc. Annu. Mtg. 7:89-90. 1950. 

Gupnason, A. Hormones and other materials for control of weeds. (In Ice- 
landic.) Freyr 47:9-12. Jan. 1952. 


. Gumtaume, A. Les herbicides modernes. Nature (Paris) 3201:26-27. Jan. 


1952. 

Haier, H. L., Macness, J. R., CLAusen, C. P., Lovvorn, R. L., Boswet, 
V. R., and Enperssee, W., joint authors. Control of insect pests, plant 
diseases, and weeds. Inter-Amer. Conf. Agr. U. S. Paper 4(10), 14 p. Dec. 
1950. 

Haver, E. Was kénnen wir jetzt noch zur ernteverbesserung tun? Salzburg- 
er Bauer 7 (4):11-12. Jan. 24, 1952. 

Horsten, C. G. Von. Chemical weed control. (In Swedish.) Lantmannen 
36:210, 214. Mar. 15, 1952. 

Jones, J. P. Chemical methods of weed control; research scheme explained. 
Rhodesian Farmer 5 (34):11, 19. Jan. 23, 1952. 


. Maran, B., and Luota, O. Weeds —the most dangerous enemy in planting 


and afforestation of soil — conserving forest belts. (In Czech.) Ceskoslov. 
Akad. Zemedel. Sborn. 25:39-54. Feb. 1952. 

Marsico, O. J. V. Modernos procedimientos de destruccién de malezas. 
Argentina. Min. de Agr. y Ganad. Almanaque 26/27:409-410. 1951/52. 

Moore, E. We'll lick the crop robbers. Farm J. 75 (4):42—-43, 104, 106. 

Ontts, C. E. New chemicals and control methods. West. Canad. Weed Con- 
trol methods. West. Canad. Weed Control Conf. Proc. 5:191-200. 1951. 

Parisinos, J. Chemical weed control. Countryman (Nicosia) 6:16-17. Jan. 
1952. 

Perers, N. Brand- und explosionsgefahr bei chlorathaltigen unkrautbe- 
kimpfungsmitteln. Nachrbl. f. den Deut. Pflanzenschutzdienst (N.S.) 6:16. 
an. 1952. 

ka H. I. Experiences with the effects of chemical herbicides in 1951. 
(In Danish.) Dansk Landbr. 71:23-25, 36-37. Jan. 10, 17, 1952. 

Pirone, P. P. Modern gardening; a complete guide to the agricultural uses 
of modern chemistry’s miracle drugs. New York, Simon and Shuster, 371 

1952. 


. SHAW, B. T. 1952's challenge to agricultural research. Washington, U. S. 


Agr. Res. Admin. 1952. 

Suaw, W. C., and Bropett, A. P. Chemical killers — farmers turn to new 
weed control methods. West. Dairy J. 8 (6):70-72, 74. Apr. 1, 1952. 

Snyper, R., ALLsTeTTeR, R., and Crom, B. U. S. Dept. of Agric. Office of 
Information. Fertilizers and pesticides for 1952 farm production. Wash- 
ington, 1952. 

SouTH CAROLINA, CLEMSON AGRICULTURAL COLLEGE, EXTENSION SERVICE, WEED 
Commirrer. Weeds, a South Carolina handbook. Clemson Agr. Col. S. C. 
Ext. B 113,87 p. Jan. 1952. 


69 


1. 
2. 
) 
3. 
) 
| 4. 
| 5. 
| 6. 
| 7 
| 8. 
9. 
10. 
12. 
13. 
14. 
15. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 


21. 


WEEDS 


. TEMPLEMAN, W. G. Chemical weed control. Fernhurst Internatl. Conf. 


Proc. 1951:27—40. 

Timmons, F. L. Weeds and weed men south of the border. West. Canad. 
Weed Control Conf. Proc. 5:2-13. 1951. 

Trevett, M. F., and CunNinGHAM, C. E. A guide for the use of chemical 
weed killers. Maine Agr. Expt. Sta. Mimeog. Rpt. 25, 13 p. Jan. 1952. 


. U.S. Bureau oF PLANT INbustRY, SOILS, AND AGRICULTURAL ENGINEERING. 50 


years of plant science. Beltsville, Md., 16 p. 1951. 


. WESTERN CANADIAN WEED CONTROL CONFERENCE. Proc. and abs., 195i. Van- 


couver, 1951. 


. Wop, A. Weed control in agriculture. (In Norwegian.) Samvirke 47:43- 


46. Feb. 1, 1952. 
Woop, H. E. Keeping up to date in the use of 24-D. West. Canad. Weed 


Control Conf. Proc. 5:200-205. 1951. 


Il. BoTrANy OF WEEDS 


Classification and Identification 


ALLARD, H. A. Drying herbarium specimens slowly or rapidly. Castanea 
16:129-134. Dec. 1951. 


. ANprews, H. N., Jr., and Mamay, S. H. A new American species of Bow- 


manites. Bot. Gaz. 113:158-165. Dec. 1951. 

ANZALONE, B. Lepidium virginicum L., at Pioraco (Macerata), Galinsoga 
quadriradiata R. and P., and Galinsoga parviflora Cav. at Rome. (In 
Italian.) Nuovo Gior. Bot. Ital. (n.s.) 57:657-659. 1950, pub. Aug. 30, 
1951. 

ArMeEr, W. Halogeton, a stock-poisoning weed. Ariz. Agr. Col. Ext. C. 
197, 4 p. on. 1952. 

Bascock, E. Supplementary notes on Crepis. V. Some species of tropical 
and South Africa. Kew B. 1951:411-417. 1952. 

BasHFrorp, Sir H. The villainies of couch grass (Agropyron repens). Coun- 
try Life (London) 111:421. Feb. 15, 1952. 

Bor, N. L. Some new Indian grasses. Kew B. 1951:445-453. 1952. 

BreiTuNnG, A. J. How plants are named. Nat. Canad. 79:5-19. Jan. 1952. 

Camus, A. Chénes nouveaux du Tonkin. Mus. Natl. d’Hist. Nat. B (ser. 2) 
23:435-436. June 1951. 

Cnarrier, G. Short note on Euphorbia collected in Val Sangone (Cozie 
Alps). (In Italian.) Nuovo Gior. Bot. Ital. (n.s.) 57:684-688. 1950, pub. 
Aug. 30, 1951. 


. CLemMents, E. The world’s largest herbarium (Kew) Gard. Illus. 69:65. Mar. 


1952. 

Count, R. D. A killer pest. Fuchsia Fan 12(2):8. Feb. 1952. 

Dayton, W. A. Some notes on United States tree names. Rhodora 54:67- 
79. Mar. 1952. 

Ewan, J. An undescribed scandent Solanum of central Colombia. Nat. 
Hist. Misc. $4, 3 p. Jan. 11, 1952. 

Germ, H., and SCHGNBRUNNER, J. Kleeseide, kleeteufel und unkrauter in 
kleeund luzerneschligen. Landwirtschaft. 357-360. Dec. 1951. 

Graves, A. H. Illustrated guide to trees and shrubs. This is a guide to the 
woody plants of the northeastern United States. Wallingford, Conn. 240 

1952. 

Hartusima, S. New and noteworthy plants from southern Japan and the 
adjacent districts. 2. J. Jap. Bot. 26:371-374. Dec. 1951. 

Hestop Harrison, J. W. Occurrence of the American pondweed, (Potamo- 
geton epihydrus Raf.) in the Hebrides. Nature (London) 169:548-519. 
Mar. 29, 1952. 


. Hisaucnt, K. Some peregrine weeds. (In Japanese.) J. Jap. Bot. 26:348. 


Nov. 1951. 

HiyaMa, K. What is Stellaria diandra Maxim? (In Japanese.) J. Jap. Bot. 
26:328. Nov. 1951. 

Hopcpon, A. R. Glyceria septentrionalis and G. acutiflora in Lee, New 
Hampshire. Rhodora 54 (637):25-27. Jan. 1952. 


28 
29. 
30. 
$1 
33 
a 
2 
3. 
10. 
ll 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19] 
20. 
| 


BIBLIOGRAPHY 71 


10. 


. Horcn, A. E. Convolvulus major L. from Theophrastus to Linnaeus. (Abs.) 


Colo.-Wyo. Acad. Sci. J. 4 (3):64-65. Nov. 1951. 


. Kearney, T. H. Notes on Malvaceae. II. L. West. Bot. 6:165-172. Feb. 6, 


1952. 


. Kent, D. H., and Loustey, J. E. A hand list of the plants of the London 


Area. Flowering plants, ferns and stoneworts. London Nat. 30 (sup):1—40. 
1950, pub. Dec. 1951. 


. Li, H. L. Taxonomic notes on the Rosaceae of Formosa. Lloydia 14:231- 


238. Dec. 1951. 


. Marsu, V. L. A taxonomic revision of the us Poa of United States and 


southern Canada. Amer. Midland Nat. 47:202-250. Jan. 1952. 


. Nikovaev, I. I. On new immigrants from remote districts in the fauna and 


flora of the North and Baltic Seas. (In Russian.) Zool. Zhur. 30:556-561. 
Nov./Dec. 1951. 


. Orcnarn, H. E. Caltrop (Tribulus terrestris L.) So. Austral. Dept. Agr. J. 


55:241-243. Dec. 1951. 

Cardoon or wild artichoke (Cynara cardunculus L.). So. Austral. 
Dept. Agr. J. 55:196-197. Nov. 1951. 

. Weeds of South Australia; siender perennial pepper cress (Lepidi- 
um latifolium, L). So. Austral. Dept. Agr. J. 55:295-296. Jan. 1952. 


. SuHanks, R. E. Checklist of the woody plants of Tennessee. Reelfoot Lake 


Biol. Sta. Rpt. 16:27-50. bes 1952. 
SuHanks, R. E. Checklist of the woody plants of Tennessee. Tenn. Acad. 
Sci. J. 27:27-50. Jan. 1952. 


. Suaw, C. G. How to collect, handle, and ship fungi (mushrooms) for iden- 


tification. Wash. Agr. Expt. Sta. C. 131, 5 p. Jan. 1951. 
S6LLNER, R. Nouvelle contribution 4 la cytotaxinomie du genre Cerastium. 
Experientia 8:104-105. Mar. 15, 1952. 


. Tuotson, H. S. Pine barren plants. Frontiers 16:112-113. Apr. 1952. 


Uenara, K. Juso gaido (Guide to the identification of trees). Tokyo, Nis- 
shin Shoin, 340 p. 1951. 


. Van MELLE, P. J. Juniperus texensis sp. nov. West-Texas Juniper in rela- 


tion to J. monosperma, J. ashei et al. Phytologia 4:26-35. Mar. 1952. 


. WeENpeELBo, P. Weeds from Afghanistan. (In Norwegian.) Blyttia 9:120- 


122. 1951. 


Ecological Investigations and Surveys 


Bocuscu, E. R. Climatic limits affecting distribution of mesquite (Frosopis 
juliflora) in Texas. Tex. J. Sci. 3:554-558. Dec. 30, 1951. 

Cooper, J. P. Studies on growth and development in Lolium. II. Pattern 
of bud development of the shoot apex and its ecological significance. J. 
Ecol. 39:228-270. Dec. 1951. 

DonaLp, C. M. Competition among pasture plants. I. Intra-specific com- 
petition among annual pasture plants. Austral. J. Agr. Res. 2:355-376. 
Oct. 1951. 

DuruaM, O. C. Pollen prevalence and pollen-free areas. Amer. Med. Assoc. 
J. 148:716-720. Mar. 1, 1952. 

Epwarps, D.C. The vegetation in relation to soil and water conservation in 
East Africa. Commonwealth Bur. Pastures & Field Crops. B. 41:28—43. 
1951. 

Evacin, I. N., Matveeva, A. A., and Zvorykina, K. V. Differences in develop- 
ment of vegetation in stands of early and late forms of Quercus robur. dn 
Russian.) Akad. Nauk SSSR. Dok. 83:153-156. Mar. 1, 1952. 

FRANKTON, C. Progress report on federal-provincial weed surveys in western 
Canada. West. Canad. Weed Control Conf. Proc. 5:207-213. 1951. 

Frey, D. G. Pollen analysis of the Horry clay and a seaside peat deposit 
near Myrtle Beach, S.C. Amer. J. Sci. 250:212-225. Mar. 1952. 

Haut, M. T. Variation and hybridization in Juniperus. Mo. Bot. Gard. 
Ann. 39:1-64. Feb. 1952. 

HIGGINBOTHAM, A. L. Weeds from USSR invade rangelands. West. Farm 
Life 54 (3):6, 23. Feb. 1, 1952. 

Lysikov, V. N. Introduction of wild-growing red clovers of Northern Kir- 


25 
26 
28 
29. 
30. 
31 
$2. 
33 
34. 
35 
36. 
37 
38 

l. 

2. 

3. 

4. : 

5. 

6. 

7. 

8. 

9. 
ll. 


72 


WEEDS 


gizia into cultivation. (In Russian.) Selek. i Semen. 18 (7):29-35. July 
1951. 
McMwn, R. G. The role of soil drought in the distribution of vegetation 
in the Northern Rocky Mountains. Ecology 33:1-15. Jan. 1952. 
Mo.LpENKE, H. N. The known geographic distribution of the members of 
the Verbenaceae, Avicenniaceae, Stilbaceae, Symphoremaceae, and Erio- 
caulaceae. Sup. 8. Phytologia 4:65-88. Mar. 1952. 


. Nivsenko, A. A. Observations on changes in the vegetative cover effected by 


drainage (of marshes). (In Russian.) Bot. Zhur. 36:349-355. July/Aug. 
1951. 

OppeNnneiIMer, H. R. Summer drought and water balance of plants growing 
in the Near East. J. Ecol. 39:356-362. Dec. 1951. 

Pauze, F. La propagation des mauvaises herbes. III. Rev. d’Oka 25:177- 
188. Nov./Dec. 1951. 

Rasornov, T. A. In regard to methods for observation of grasses on per- 
manent plots. (In Russian.) Bot. Zhur. 36:643-645. Nov./Dec. 1951. 


. Remesto, V. N. Facts on the appearance of other species (rye) in the plant- 


ings of branching wheat. (In Russian.) Agrobiologiia 6:16-19. Nov./ 
Dec. 1951. 

SEGADAS-VIANNA, F. A_ phytosociological and ecological study of cattail 
(Typha) stands in Oakland County, Michigan. J. Ecol. 39:316-329. Dec. 
1951. 


SEMENOVA-TIAN’SHANSKAIA, A. M., and Gorsukova, A. A. Caragana frutex 
Koch as a weed in steppe pastures. (In Russian.) Bot. Zhur. 36:534-541. 
Sept./Oct. 1951. 


. SLANGER, B.S. Broom snakeweed (Gutierrezia sarothrae). Mont. Stockgrow- 


er 24 (2):20-21. Feb. 15, 1952. 
Sressins, G. L., Jr. Aridity as a stimulus to plant evolution. Amer. Nat. 


86 (826):33-44. Jan./Feb. 1952. 


. SrépronskY, E. The relations of water and soil organisms among the over- 


growth of Potamogeton natans L. and Trapa natans L. and in the free 
water space without plants. (In Czech.) Ceskoslov. Akad. Zemédél. Sborn. 
24:389-394. Dec. 1951. 


. Trmoreeva-Tiutina, M. T. Cold resistance of wheat-quackgrass hybrids. 


(In Russian.) Selek. i Semen. 18 (7):12-20. July 1951. 


. Turritt, W. B. Some problems of plant range and distribution. J. Ecol. 


39:205-227. Dec. 1951. 
Von Broempsen, H. H. Photography as a means of recording vegetation 
changes in pastures. So. African J. Sci. 48:235-238. Feb. 1952. 


. Woop, A. J. Refuse screenings as animal feed. West. Canad. Weed Control 


Conf. Proc. 5:184-190. 1951. 


Physiological Investigations 


ANDERSEN, E. T. Effect of chemicals on vegetables. West. Canad. Weed 
Control Conf. Proc. 5:59-73. 1951. 

Barrons, K. C., Tuecs, B. J., and Watson, A. J. Tolerance of flax to sodi- 
um TCA. Down to Earth 7 (4):11-12. Spring 1952. 

Batyer, L. P., and Rocers, B. L. Evaluation of 2,4,5—trichlorophenoxy- 
propionic acid for controlling the harvest drop of apples. Wash. State 
Hort. Assoc. Proc. 47:121-124. 1951. 

Baryer, L. P., and Uota, M. Effect of 2,4,5-trichlorophenoxypropionic acid 
sprays on fruit set of pears and apples. Amer. Soc. Hort. Sci. Proc. 58:33- 
36. Dec. 1951. 

BENNET-CLARK, T. A., TAMBIAH, M. S., and Kerrorp, N. P. Estimation of 

lant growth substances by partition chromatography. Nature (London) 
169:452-453. Mar. 15, 1952. 

BLEASDALE, J. K. A. Atmospheric pollution and plant growth. Nature (Lon- 
don) 169:376-377. Mar. 1, 1952. 

Breakey, W. J. The effect of chemicals on legumes. West Canad. Weed 
Control Conf. Proc. 5:43-58. 1951. 

Buttock, R. M., and Rocers, B. L. Color development in apples as influ- 
enced by pre-harvest sprays of 2,4,5-TP. Wash. State Hort. Assoc. Proc. 
47:21-22. 1951. 


12. 

13. 
15. 

16. 

17. 
23 
25 
26. 
27 

3. 

4. 

5. 

6. 

8. 


BIBLIOGRAPHY 73 


31. 


$2. 


. CAMPBELL, J. B., and Nowasap, F. $. Problems caused by toxic and physio- 


logically active principles in plants under specific soil and climatic condi- 
tions. Specialist Conf. in Agr. Proc. 1949:319-320. 1951. 


. CHuss, W. O. Effects of chemicals on flax. West. Canad. Weed Control 


Conf. Proc. 5:37-43. 1951. 


. Cirerri, R. Inhibition of flowering of tobacco by maleic hydrazide. (In 


Italian.) Tobacco 55:307-311. Oct. 1951. 


. Crore, W. J. Sensitivity of the grape to 2,4—-D injury. Wash. Agr. Expt. 


Sta. C. 138, 2 p. Mar. 1951. 
Crane, J. C. Growth-regulator specificity in relation to ovary wall develop- 
ment in the fig. Science 115:238-239. Feb. 29, 1952. 


. Datnes, R. H., Leone, I., and BRENNAN, E. The effect of fluorine on vegeta- 


tion when applied through the substrate or in the atmosphere as influenced 
by plant nutrition and environmental factors. (Abs.) Phytopathology 42: 
112. Feb. 1952. 


. Derscnem, L. A. Responses of barley and oats to 2,4—dichlorophenoxyacetic 


acid. Iowa State Col. J. Sci. 26:194-195. Jan. 1952. 
Erickson, L. C. Effects of 2,4—D on drop of sound and unsound Washington 
Navel oranges. Amer. Soc. Hort. Sci. Proc. 58:46-52. Dec. 1951. 


. Fosrer, J. R. Effect of chemicals on wheat. West. Canad. Weed Control 


Conf. Proc. 5:14-29. 1951. 


. FREEMAN, J. A. Effect of chemicals on small fruits. West. Canad. Weed 


Control Conf. Proc. 5:73-76. 1951. 


. Fromo, F., and O’Donnett, M. L. The action of —SO,NH, derivatives on 


duckweed (Lemna minor). Pa. Acad. Sci. Proc. 25:85-88. Ref. 1951. 

Fucts, J. L., Payne, M. G., Gaskitt, J. O., Hac, L. R., and Warker, A. C. 
Glutamic acid in sugar beets increased by zinc dimethyldithiocarbamate. 
Bot. Gaz. 113:207-210. Dec. 1951. 


. Grices, W. H., Iwaki, B. T., and Derar, J. E. The effect of 2,4,5-trichloro- 


phenoxypropionic acid applied during the bloom period on the fruit set 
of several pear varieties, and on the shape, size, stem length, seed content, 
and storage of Bartlett pears. Amer. Soc. Hort. Sci. Proc. 58:37-45. Dec. 
1951. 

Guyer, R. B., and Kramer, A. Objective measurements of quality of raw 
and processed snap beans as affected by maleic hydrazide and parachloro- 
phenoxyacetic acid. Amer. Soc. Hort. Sci. Proc. 58:263-273. Dec. 1951. 


. HAL, W. C., and Jounson, S. P. A bio-assay for hormone contamination of 


insecticides. Tex. Agr. Expt. Sta. Prog. Rpt. 1421, 5 p. Dec. 20, 1951. 


Hanr, M. Wuchsschddigungen und missbildungen bei anwendung 2,4-di- 


chlorphenoxyessigsaurehaltiger unkrautbekampfungsmittel. Z. f. Pflanzen- 
bau u. Pflanzenschutz 2:145-162. 1951. 


. Henprix, J. W. Influence of certain small quantities of 24—D on bananas. 


Hawaii. Agr. Expt. Sts. B. 106, 20 p. Jan. 1952. 


. Hicpon, R. J. The effects of 2,4,5-trichlorophenoxyacetic acid on the devel- 


opment and ripening of eighteen varieties of peach fruits. Amer. Soc. 
Hort. Sci. Proc. 58:73-79. Dec. 1951. 


. Jones, K. L. Some nutritional aspects of the pistillate condition in ragweeds 


(Ambrosia trifida). Mich. Acad. Sci. Arts & Let. Papers 35:21-24. 1949, 
ub. 1951. 

nhs, W. 2,4-D-schiden im weinbau. Weinbau 7:111. Mar. 1, 1952. 

KeNNARD, W. C., Tukey, L. D., and Warre, D. G. Further studies with 
maleic hydrazide to delay blossoming of fruits. Amer. Soc. Hort. Sci. 
Proc. 58:26-32. Dec. 1951. 

KLINGMAN, G. C., and AHLGREN, G. H. Effects of 2,4—-D on dry weight, reduc- 
ing sugars, total sugars, polysaccharides, nitrogen, and allyl sulfide in wild 
garlic. Bot. Gaz. 113:119-134. Dec. 1951. 

Koort, Y. VAN, and CAMFFERMAN, J. Spraying of strawberries under glass 
with growth promoting substances and with sugar. (In Dutch.) Nether- 
lands. Dir. van de Tuinbouw. Meded. 15:90-100. Feb. 1952. 

LACHARME, J., VercieR, P., Mentzer, C., and Nétien, G. Recherches sur 
quelques dérivés de lhydroxy—4 coumarine inhibiteurs de la germination 
et de la croissance des plantes. Acad. des Sci. Compt. Rend. 234:745-747. 
Feb. 11, 1952. 


9 
10 
| 
21 
22. 
25 
26 
27 
28. 
29, 
30. 
= 
| 


74 


WEEDS 


. Lauper, H. M., Surum, J. E., Jr., and Brencer, W. E. The effect of high soil 


temperatures on the seedling emergence of perennial grasses. Agron. J. 
44:110-112. Mar. 1952. 


. Linnewt, D., and Norrsin, J. Injuries to plants from hormone derivatives. 


(In Swedish.) Sweden. Stat. Vaxtskyddsanst. Vaxtskyddsnot. 5/6:65-81. 
Dec. 1951. 

Lorven, W. A. Seasonal variations in the water permeability of Allium epi- 
dermal cells. Nederland. Akad. van Wetensch. Proc. Ser. C, Biol. & Med. 
Sci. 54:411-420. Sept./Oct. 1951. 

Luckwit, L.C. Application of paper chromatography to the separation and 
identification of auxins and growth-inhibitors. Nature (London) 169:375. 
Mar. I, 1952. 


- MacFarvane, E. W. E. Effects of water source on toxicity of mercurial poi- 


sons. II. Reactions of Allium root tip cells as indicators of penetration. 
Growth 15:241-266. Dec. 1951. 

Martus, G. E., Moorr, R. C., and HorsFatt, F., Jk. Preliminary pre-harvest 
spray tests with TCPPA (2,4,5-TP) and maleic hydrazide-30 on apples. 
Cumberland-Shenandoah Fruit Workers’ Conf. Proc. 27:129-135. 1951. 

Mazaeva, M. M. Effectiveness of growth stimulators at a varied level of 
phosphate nutrition of plants. (In Russian.) Akad. Nauk SSSR. Dok. 
80:957-960. Oct. 21, 1951. 

Mripner, H. An instrument for measuring changes in leaf thickness. So. 
African J. Sci. 48:210-211. Feb. 1952. 


. Metetri, P. Cytohistologic reactions and effects on rooting of some legumes 


treated with 2,4-D. (In Italian.) Nuovo Gior. Bot. Ital. (n.s.) 57:498-514. 

1950, pub. Aug. 30, 1951. 

Macroscopic observations of adult stems of Vicia faba treated with 
2,4-D. (In Italian.) Nuovo Gior. Bot. Ital. (n.s.) 57:673-674. 1950, pub. 
Aug. 30, 1951. 

Mrnarik, C. E., Reapy, D., Norman, A. G., THompson, H. E., and Ow1nes, 
Jr., J. F. New growth-regulating compounds. II. Substituted benzoic 
acids. Bot. Gaz. 113:135-147. Dec. 1951. 


. Orson, P. J. Effect of chemicals on oats and barley. West. Canad. Weed 


Control Conf. Proc. 5:29-37. 1951. 

Patec, L. G., and Mum, R. M. Surface activity as related to physiological 
activity of plant growth-regulators. Plant Physiol. 27:285-292. Apr. 1952. 

ParisH, D. H., and Rosinson, K. L. Low temperature vacuum drying of 
herbage. J. Sci. Food & Agr. 2:457-459. Oct. 1951. 

PripuaM, A. M. S., and Stancver, B. B. Response of woody ornamentals to 
2,4-D. Amer. Soc. Hort. Sci. Proc. 58: 313-316. Dec. 1951. 

Rece, F. De. Chemical weed control and effect of surface activity of the 
liquid and the solutions employed. (In Italian.) Risicoltura 39:294-296. 
Dec. 1951. 

Ropcers, E.G. Responses of corn to 2,4-dichlorophenoxyacetic acid. Iowa 
State Col. J. Sci. 26:273-274. Jan. 1952. 

ScarasciA, G. T. Reactions of some fruit trees to 2,4—D. (In Italian.) Ann. 
della Sper. Agr. (n.s.) 6:213-226. 1952. 


- Scurank, A. R., and Backus, G. E. The relationship of auxin to electrically 


induced growth responses in the Avena coleoptile. J. Cell. & Compar. 
Physiol. 38:361-376. Dec. 1951. 

SmitH, F. The complete growth formula. Norges Landbrhg@gsk. Meld. 31: 
91-95. 1951. 

Smock, R. M., Epcerton, L. J., and HorrmMan, M. B. Some effects of maleic 
hydrazide on the softening and respiration of apple fruits. Amer. Soc. 
Hort. Sci. Proc. 58:69-72. Dec. 1951. 


. Srewart, W. S., and Hiextp, H. Z. Effects of growth-regulating sprays on 


fruit set of avocado. Amer. Soc. Hort. Sci. Proc. 58:53-56. Dec. 1951. 
Testi, G. D. Action of nitrate of silver, mercuric chloride and zinc sulfate 
on the rooting of cuttings of Salix alba L. (In Italian.) Nuovo Gior. Bot. 
Ital. (n.s.) 57:656-657. 1950, pub. Aug. 30, 1951. 
THIMANN, K. V. The action of hormones in plants and invertebrates. New 
York, Academic Press, 1952. 228 p. 


|_| 
34 
35. 
36. 
37 
38. 
39. 
40. 
42. 
43. 
44 
45. 
46. 
47. 
48. 
49. 
50. 
51 
52. 
53. 
55. 
56. 


BIBLIOGRAPHY 75 


57. 


The role of ortho-substitution in the synthetic auxins. Plant 
Physiol. 27:392-404. Apr. 1952. 


58. Tuompson, A. H. The effect of 2,4,5-trichlorophenoxypropionic acid sprays 


59. 


62. 


63. 


65. 


67. 


in delaying the preharvest drop of several apple varieties. Amer. Soc. 
Hort. Sci. Proc. 58:57-64. Dec. 1951. 

. Further studies with 2,4,5-TP sprays for delaying the preharvest 
drop of apples. Cumberland-Shenandoah Fruit Workers’ Conf. Proc. 27: 
137-141. 1951. 


. Txorup, Laboratorieforség med hormonpraeparater till ukrudtsbekaemp- 


else (Laboratory experiments with control of weeds with hormone prepara- 
tions). Denmark. Stat. Forségsvirks. i Plantekultur. Beret. 441:553-627. 
1951. 


. Van Overseek, J. Growth regulators and defoliants. Fruit & Veg. Rev. 14: 


Il. Apr. 1952. 

Wassink, E. C., Srovwijk, J. A. J., and Beemster, A. B. R. Dependence of 
formative and photoperiodic reactions in Brassica rapa var., Cosmos and 
Lactuca on wavelength and time of irradiation. Nederland. Akad. van 
Wetensch. Proc. Ser. C, Biol. & Med. Sci. 54:421-432. Sept./Oct. 1951. 

Wepoinc, R. T., Rrenz, L. A., and Ruoaps, W. A. Effect of petroleum oil 
spray on photosynthesis and respiration in citrus leaves. PI. Phys. 27:269- 
278. Apr. 1952. ° 

Werntraus, R. L., Brown, J. W., Frecos, M., and Rowan, J. Metabolism of 
2,4-dichlorophenoxyacetic acid. I. CO, production by bean plants treated 
with labeled 2,4-dichlorophenoxyacetic acids. Pl. Physiol. 27:293-301. 
Apr. 1952. 

Worr, D. J. The effects of 2,4—D on the activity of plant enzymes. West. 
Canad. Weed Control Conf. Proc. 5:175-184. 1951. 

Zaltseva, M. G. On methods of calculating analytical data in conducting 
physiological investigations. (In Russian.) Bot. Zhur. 36:288-298. May/ 
une 1951. 

zien S., Hosss, G. A., and Lropotp, A. C. Parthenocarpy in tomatoes in- 
duced by parachlorophenoxyacetic acid applied to several loci. Amer. Soc. 
Hort. Sci. Proc. 58:201-207. Dec. 1951. 

Z1eLINskI, Q. B., and Garren, R. G., Jr. Effect of 2,4-dichlorophenoxyacetic 
acid and naphthalene acetic acid on increasing fruit-setting and delaying 
maturity of Montmorency cherries. Bot. Gaz. 113:147-150. Dec. 1951. 

ZieLinsk!, Q. B., Martu, P. C., and Prince, V. E. Effects of 2,4,5-trichloro- 
phenoxyacetic acid on the maturation of prunes. Amer. Soc. Hort. Sci. 
Proc. 58:65-68. Dec. 1951. 


Morphological and Anatomical Investigations 


. Hassan, W. E., Jr., YoUNGKEN, H. W., and Quimsy, M. W. Studies on species 


of Asclepias. IV. A comparative study of the leaves. Amer. Pharm. Assoc. 
J. Sci. Ed. 41:86-88. Feb. 1952. 


. Sumomura, T., and Kurokawa, H. The structure of the leaf of Prunus macro- 


phylla Siebold et Zuccarini. (In Japanese.) J. Jap. Bot. 26:339-343. Nov. 
1951. 


. Unrau, J., and Larter, E. N. Cytogenetical responses of cereals to 2,4-D. 


I. Canad. J. Bot. 30:22-27. Jan. 1952. 


Weed Seed Investigations 


Crosier, W. F. A nonpoisonous disinfectant (Vancide 51) for seed laboratory 
use. Assoc. Off. Seed Anal. Proc. 41:127-130. 1951. 

Everson, L. The classification of injured and immature weed seeds. Assoc. 
Off. Seed Anal. Proc. 41:111-119. 1951. 

Everson, L. E., and Isery, D. Favorable conditions for seed germination. 
Assoc. Off. Seed Anal. Proc. 41:59-62. 1951. 

FLEISCHMAN, B. Preliminary studies on the germination responses of dam- 
aged seeds of some Chenopodium species. Assoc. Off. Seed Anal. Proc. 41: 
119-122. 1951. 

ForsyTH, D. D. Abnormal seedlings from crop seeds treated with 2,4—D. 
Assoc. Off. Seed Anal. Proc. 41:95-99. 1951. 


. 
64. 
= 
66. 
68. 
69. 
| 
1. 
5. 


76 


WEEDS 


GIANFAGNA, A. J., and PripHamM, A. M.S. Some aspects of dormancy and ger- 
mination of crabgrass seed, Digitaria sanguinalis Scop. Amer. Soc. Hort. 
Sci. Proc. 58:291-297. Dec. 1951. 

Grantor, G. Action sur la germination des graines de chicorée de quelques 
corps 4 fonction lactone dérivés de la coumarine. Soc. de Chim. Biol. B. 
$3:1584-1590. 1951. 

Hunter, J. R., and Erickson, A. E. Relation of seed germination to soil 
moisture tension. Agron. J. 44:107-109. Mar. 1952. 

Isecy, D., and Wricut, W. H. Noxious weeds and their seeds: miscellaneous 
species. Assoc. Off. Seed Anal. Proc. 41:139-144. 1951. 

KiseLeva, E. N. Effect of dusting with benzene hexachloride on seed ger- 
mination of grain crops which were previously treated. (In Russian.) 
Selek. i Semen. 18(8):80. Aug. 1951. 


. Munn, M. T. Cucurbit seed germination. Assoc. Off. Seed Anal. Proc. 


41:133-139. 1951. 

U. S. Bur. of Plant Industry, Soils and Agric. Eng., Division of Plant Ex- 
loration and Introduction. List of seed available at the North Central 
egional Plant Introduction Station, 1949-1950. Ames, 1951. 

Weisner, M., and Kanipe, L. A. Delayed germination of Lolium multi- 

florum — common ryegrass. Assoc. Off. Seed Anal. Proc. 41:86-88. 1951. 

West, D. W. Seed characteristics of Elymus virginicus L. Assoc. Off. Seed 


Anal. Proc. 41:109-110. 1951. 
Ill. Weep 


Cultural 


Acueson, H. V. C. Will geese eat weeds? On skunk cabbage and other 
delicacies. Mag. Ducks & Geese 3:15. Winter 1952. 

ALLRED, B. W. It pays to graze correctly. J. Range Mangt. 5:53-54. Mar. 
1952. 

Biro, J. J. “Goose-berry” management. Tenn. State Hort. Soc. Proc. 46:25- 
26. 1951. 

Grau, F. V. A new and improved warm-season turf grass—this is Meyer 
(Z-52) Zoysia. Seed World 70 (4):14, 16. Feb. 15, 1952. 

Better grasses for better lawns. Flower Grower 39 (3):52-53, 101- 
103. Mar. 1952. 

Lowery, J. C. You never “lay-by” pastures. Prog. Farmer, Ga-Ala.-Fla. Ed. 
67 (3):18, 170-171. Mar. 1952. 

MaciLt, W. W. Geese work overtime in strawberry fields. N. J. State Hort. 
Soc. Hort. News 33:2476. Feb. 1952. 

Raineri, C. The problems of pasture cultivation. (In Italian.) Agenzia 
Romana Note e Inform. Agr. 5 (9):6-7. Jan. 30, 1952. 

Wricut, C.S. America: where geese weed the strawberries. Grower (London) 
36:1296-1297. Dec. 22, 1951. 


Chemical 
Weeds in field crops 


Benrorp, H. Hoe hands by the gallon. Prog. Farmer, Tex. Ed. 67 (3):92, 
100. Mar. 1952. 

BLACKMAN, G. E. Selective phytotoxicity of synthetic ere regulators in 
wheat, oats and barley. Nature (London) 169:229-230. Feb. 9, 1952. 
Derscnem, L. A. Timing prevents decrease in oat and barley yield from 
24—-D. S. Dak. Farm & Home Res. (S. Dak. Sta.) 3:36-41. Winter 1952. 

Dunnam, R. S. MCP for flax. Down to Earth 7 (4):13. Spring 1952. 

E.uiorr, F.C. You can cut cotton’s hoe bill. Prog. Farmer, Tex. Ed. 67 (3): 
22, 172. Mar. 1952. 

Fertic, S. N. 1952 weed control in field crops. N.'Y. Agr. Col. Cornell Ext. 
B. 821, rev.,6 p. Jan. 1952. 

GRaNcINI, P. Spraying for weed control in rice fields. (In Italian.) B. dell’- 
Agr. 86 (12):1-2. Mar. 21, 1952. 

Gricssy, B. H. Weed control in the sugar beet crop. Amer. Soc. Sugar 
Beet. Technol. East. U. 8. & Canada. Proc. Region. Mtg. 6:146-148. 1951. 


6. 
7. 
8. 
9. 
10. 
12. 
13. 
14. 


BIBLIOGRAPHY 77 


1. 


Hatt, H. H. Chemical weed control with Straight Cade. Hawaii. Sugar 
Technol. Rpt. 10:46-49. 1951. 

Hance, F. E. New developments in weed control. Hawaii. Sugar Technol. 
Rpt. 10:44-46. 1951. 


. Harris, V. C. Cotton produced without cultivation as chemicals provide 


control of weeds. Miss. Farm Res. (Miss. Sta.) 15 (2):1, 3. Feb. 1952. 

Kaupy, J. C., Bercer, K. C., and Truoc, E. Sodium as a fertilizer and borax 
for weed control in sugar beet culture. Amer. Soc. Sugar Beet Technol. 
East. U. S. & Canada. Proc. Region. Mtg. 6:86-94. 1951. 


. Kermuorz, F. J. Chemicals take over cotton weeding. Country Gent. 122 (4): 


23, 85-86. Apr. 1952. 


. Mater, E. A. Thoughts on Louisiana's weed problem. Sugar J. 14 (10):39- 


41. Mar. 1952. 

McMartin, A. Further developments in chemical weed-killers. So. African 
Sugar Technol. Assoc. Proc. 24:106-109. 1950. 

MIssIssIPPI AGRICULTURAL EXPERIMENT STATION. Chemical weed control; rec- 
ommendations for cotton in 1952. Miss. Agr. Expt. Sta. C. 171, 13 p. 
Jan. 1952. 

Navarro, J. A. Uso de hierbicidas en las plantaciones de cafia de Puerto 
Rico. Rev. del Café 7 (6/7):24-25. Dec. 1951/Jan. 1952. 

Oxson, P. J. Weed control in barley by chemical and other means. Agr. 
Inst. Rev. 7 (2):29-30. Mar. 1952. 

Portsmouth, G. B. The weed problem on tea estates. Ceylon. Tea Res. 
Inst. Tea ¢ 22:101-104. Sept. 1951. 

Raceicn, S. M., Clype, A. W., Patterson, R. E., and Atperrer, R. B. Spray- 
ing with 2,4-D while cultivating kills broadleafed weeds in corn rows. 
Pa. Agr. Expt. Sta. B. 540 (sup. 1):3-4. Dec. 1951. 


. Raut, A. Weeds of wheat fields. (In Portuguese.) Selec. Agr. 7 (70):53-54. 


Feb. 1952. 

Scuoser, K. Unkrautbekimpfung in sommergetreide mit klee-einsaat. Pflan- 
zenarzt 5 (4):1-2. Apr. 1, 1952. 

Srover, R. H., and Kocu, L. W. Methyl bromide as a soil a for con- 
trolling diseases and weeds in tobacco seedbeds. (Abs.) Canad. Phytopath. 
Soc. Proc. 18:19. 1951. 


. Tartisnuvit, G. 8. New weed (of Erechtites genus) of tea plantations in Adz- 


haria. (In Russian.) Moscow. Glav. Bot. Sad. B. 8:83-85. 1951. 


. TENNESSEE AGRICULTURAL EXPERIMENT STATION. Chemical weed control in 


cotton. Tenn. Agr. Expt. Sta. C. Inform. 87, 3 p. Jan. 1951. 

THENARD, J. L’atomisation et le désherbage du lin. Agriculture (Paris) 
16 (131):24. Jan. 1952. 

Tinpatt, C. Chemicals get weeds, help cotton growers. Mo. Rur. 93 (4):12, 
26. Feb. 23, 1952. 


. Tomasetti, R. Phytosociological survey on the weeding efficiency of 2,4—-D 


on wheat field flora in the zone of Pavia. (In Italian.) Riv. de Ecol. 
2:64-86. 1952. 


. Tsrrovicn, I. K. Chemical weeding of windblown young growths of sun- 


flowers in the plantings of grain crops. (In Russian.) Sovet. Agron. 9 (12): 
85-86. Dec. 1951. 


. Wacner, E. Giftige kriuter auf mahwiesen und weiden. Deut. Landwirt. 


2:635-637. Dec. 1951. 


. Werninc, R. M., and Moncrier, J. B. Clover and Dallisgrass (Paspalum 


dilitatum) volunteer after one rice crop. Tex. Agr. Expt. Sta. Prog. Rpt. 
1435, 4 p. Feb. 1, 1952. 
Wurre, G. L. The dream came true! Ark. Farmer 54 (2):12-13. Feb. 1952. 


. Witiarp, C. J. Chemical weed control in sugar beets and other crops. 


Amer. Soc. Sugar Beet Technol. East. U. 8. & Canada. Proc. Region. Mtg. 
6:143-145. 1951. 


. Witson, J. P., and Tatrey, P. J. The chemicals are coming! Ark. Farmer 


54 (3):8, 17. Mar. 1952. 


Weeds in horticulture, ornamental, and vegetable crops 


App, F. Crag herbicide for weeds in asparagus. N. J. Farm & Gard. 23 (3): 
41-43. Mar. 1952. 


9. 
10. 
ll 
12. 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22. 
23. 
26. 
27. 
5 
31 
$2. ’ 


78 


WEEDs 


24. 


25. 


1. 
2. 


Benper, E. K., and Stark, F.C. Weed control experiments with spinach and 
canning peas. Canning Trade 74 (31):7-8. Feb. 18, 1952. 

Bryant, L. R., and Rasmussen, L. W. The use of 2,4-D in orchard bind- 
weed control. Amer. Soc. Hort. Sci. Proc. 58:131-135. Dec. 1951. 

Carstens, M. W. Selective sprays for weed control in pea fields. West. Can- 
ner & Packer 44 (3):53—54, 56, 58-59. Mar. 1952. 

. Weed control in bulb crops. Nowest. Bulb Growers Assoc. Proc. 

Bulb Growers Short Course 4:45—48. 1951. 

. Weed control in processing crops. West. Canad. Weed Control 
Conf. Proc. 5:159-165. 1951. 

CHERVENKA, F., EpMoNsON, H., Darst, E. E., and Reise, O. Commercial weed 
control trials. Nowest. Bulb Growers Assoc. Proc. Bulb Growers Short 
Course 4:48-51. 1951. 

Crow ey, D. J., Harris, M. R., BRANNON, D. H., TELForD, H. S., and Trprick, 
R. E. Recommendations for the control of cranberry insects, weeds, and 
fungi. Wash. State Col. Ext. C. 144, rev., 3 p. Mar. 1952. 

DeFrance, J. A., and Simmons, J. A. Death knell for weeds. Flower Grower 
39 (4):56, 97-98. Apr. 1952. 

Emmenrt, E. M., and Kuinker, J. E. The comparative use of aero cyanamid 
and allyl alcohol for controlling weeds in snap beans and sweet corn. 
(Abs.) Amer. Soc. Hort. Sci. Proc. 58:191. Dec. 1951. 


. Freep, V. Strawberry weed control. Oreg. State Hort. Soc. Proc. 66:79. 


1951. 
Hempuitt, D. D. Chemical weed control in strawberries. Down to Earth 


7 (4):8-10. Spring 1952. 


. Henprix, J. W. Influence of certain small quantities of 2,4-D on bananas. 


Hawaii. Agr. Expt. Sta. B. 106, 20 p. Jan. 1952. 


. Hensitt, G. $8. Strawberry weed control. West. Fruit Grower 6 (3):20. Mar. 


1952. 

Hiete, F. J. H. VAN. Weed injuries to potatoes in relation to growth stage. 
(In Dutch.) Netherlands. Landbvoorlichtingsdienst. Maandbl. 9:20-27. Jan. 
1952. 

Homes, G. D., and Ivens, G. W. Chemical control of weeds in forest nursery 
seedbeds. Gt. Brit. Forestry Comn. Forest Rec. 13, 31 p. 1952. 


. Jacos, W.C. Chemical weed control in canning crops. Natl. Canners Assoc. 


Inform. Let. 1371:83-84. Jan. 30, 1952. 

Jones, T. H. Chemical weed control in fruit plantings. Tenn. State Hort. 
Soc. Proc. 46:19-24. 1951. 

LacuMAN, W.H. Weed control in vegetables for 1950. Conn. Veg. Growers’ 
Assoc. Proc. 38:33-36. 1950. 

Lana, E. P., and StTanirortu, D. W. Herbicide studies with sweet corn. 
Amer. Soc. Hort. Sci. Proc. 58:192-198. Dec. 1951. 


. Opsant, B. Experiments with calcium cyanamide as a simultaneous weed 


killer and nitrogenous fertilizer for potatoes. (In Norwegian.) Forsk. og 
Forsok i Landbr. 2:263-275. 1951. 

PALuDAN, F. Practical experiences in regard to the use of mineral oil against 
weeds in spruce and pine nurseries. (In Swedish.) Skogen (Stockholm) 
39 (1):9-11. Jan. 1, 1952. 


. Sweet, R. D. Chemical weeding of vegetables. Veg. Growers Assoc. Amer. 


Annu. Rpt. 1951:127-130. 
Viome, T. A brief guide for chemical control of garden weeds. (In Norwe- 
gian.) Norske Hageselsk. Minneliste f. Hagedyrkere, 1952:7-8. 
WituiaMs, W. O. Comparison of the effects of spray weed control, of sum- 
mer covercrop and of clean tillage on the grape vine, its fruit, and on the 
soil. Amer. Soc. Hort. Sci. Proc. 58:136-140. Dec. 1951. 


Weeds in grasslands, including grass-legume pastures, rangeland, 
turf, lawns, and cemeteries 


CoupLanp, R. T. Effect of chemicals on pasture weeds. West. Canad. Weed 
Control Conf. Proc. 5:136-143. 1951. 

EnceL, R. E. Methods for Poa annua control require cooperation. Golf 
Course Rptr. 19 (6):5-6. Nov./Dec. 1951. 


| | 
8. 
9. 
10. 
1 
15. 
16. 
17 
18. 
19. 
20. 
21 
29. 


BIBLIOGRAPHY 79 


Pr 


1. 
2. 


Freep, V. Weed control in forage seed crops. West. Canad. Weed Control 
Conf. Proc. 5:150-159. 1951. 

Hacsanp, E. Control of weeds in spring planted forage crops requires solici- 
tude. (In Swedish.) Lantmannen 36:165-167. Mar. 1, 1952. 

Myers, W. M. Our greater grassland potential. Crops & Soils 4 (6):9-12. 
Mar. 1952. 

ScuipstraA, K. Grassland weed control with growth substances. (In Dutch.) 
Gelders Landbbl. 15 (10):4. Mar. 8, 1952. 

Sutter, H. O. B. Weeds in the goat pasture. Dairy Goat J. 30 (4):4—5. 

Staats, M., and Stryckers, J. Improvement of the sward of permanent pas- 
tures. II. Investigations to determine the most favourable period for the 
application of synthetic growth substances as selective herbicides. (In Flem- 
ish.) Gent. Landbhogesch. Meded. 16:95-111. Mar. 1951. 

Wuus, T. G. Weeds of rangelands in British Columbia. West. Canad. 
Weed Control Conf. Proc. 5:143-149. 1951. 


Weeds in specialized areas, including ditchbanks, canal ditches, fencerows, 
rights-of-way, irrigation ditches, and cities 


Hartocensis, H. Yes— chemical sprays pay! Rur. Electrif. Mag. 10 (7):68. 
Apr. 1952. 

Reynotps, J. G. Clearing the right-of-way. Telephone Engin. & Managt. 
56 (4):38-41, 78, 80, 82-84, 86. Apr. 1952. 


Woody plants 

AREND, J. L., and SrepHENsoN, J. R. Some costs and effects of chemical re- 
lease of pine in northern Michigan. U. S. Forest Serv. Lake States Forest 
Expt. Sta. Tech. Notes 367, 1 p. Jan. 1952. 

Cuaiken, L. E. Control inferior tree species. Unit 41:33-36. Jan. 1952. 

DanieL, H. A. Brush, grass, beef and dollars. Amer. Forests 58 (3):12-14. 
Mar. 1952. 

Ecier, F. E. Herbicide effects in Connecticut vegetation, 1950. J. Forestry 
50:198-204. Mar. 1952. 

Fisuer, C. E. Control of woody plants with herbicides. Agr. Chem. 7 (3): 
49, 115, 117-118. Mar. 1952. 

Harpy, S. K. Brush killing chemicals. Farm Bur. Mass., Dec. 1951:13, 28. 

Harrocensis, H. Chemical brush control. Telephone Engin. & Managt. 
56 (3):43, 46, 48. Mar. 1952. 

Love, R. M., Sumner, D. C., and Oster, V. P. Improving California brush 
ranges. Calif. Agr. Expt. Sta. C. 371, 38 p. Jan. 1952. 

MONTANA. StATE COLLEGE EXTENSION Service. Destroy rust-spreading bar- 
berries; protect wheat, oats, barley, and rye from stem rust. Mont. State 
Col. Ext. C. 230, 8 p. folder. Apr. 1951. 

Prayrair, L. Effect of chemicals on woody growth. West. Canad. Weed 
Control Conf. Proc. 5:125-135. 1951. 


. SMALLWoop, G. Is the Texas rangeland thief robbing you? Tex. A & M 


Agr. 10 (2):6, 24-26. Nov. 1951. 

Smiru, C. L. Report on usage of some herbicides in killing pecan stumps. 
Tex. Pecan Growers Assoc. Proc. 30:31-33. 1951. 

Srivastava, T. N. The application of selective herbicides to forestry prac- 
tice. Indian Forester 78:11-25. (Concl.) Jan. 1952. 


. VIRGINIA AGRICULTURAL AND MECHANICAL COLLEGE AND POLYTECHNIC INSTITUTE. 


Agricultural Extension Div. Kill nuisance hardwoods with ammate. Va. 
Agr. Col. Ext. C. 500, 4 p. Mar. 1951. 
Aquatic weeds 
Lunp, J. W. G. A sedimentation technique for counting algae and other 
organisms. Hydrobiologia 3:390-394. Oct. 1, 1951. 
Specific weeds 
Boumont, D. W. Halogeton, new threat to rangeland. Crops & Soils 4 (6): 
16-18. Mar. 1952. 


48, 1l p. Dec. 1951. 


Halogeton, unwanted tenant of the West. Wyo. Agr. Expt. Sta. C. 


1. 
2. 

3. 

4. 

5. 
6. 

8. 
9. 
10. 
12. 
13. 
1. 

1. | 


80 


WEEDS 


27. 


Bryant, L. R., and Rasmussen, L. W. Cultivation, 2,4—D in fall kill bind- 
weed in orchard. Better Fruit 46 (8):40. Feb. 1952. 

Carper, A. C. Effect of chemicals on weedy grasses. West. Canad. Weed 
Control Conf. Proc. 5:106-124. 1951. 

Courter, L. L. Two primary factors influencing results in the control of oak 
during the dormant period. Down to Earth 7 (4):2-3. Spring 1952. 

Davivson, J.G. The effect of chemicals on annuals and common perennials. 
West. Canad. Weed Control Conf. Proc. 5:76-93. 1951. 

Dmrrriev, V. S. On the primary source of chess (Bromus secalinus) origin 
and measures for eradicating it. (In Russian.) Agrobiologiia 6:6-15. 
Nov./Dec. 1951. 

Dorzenko, A. D. TCA for Johnson grass control. N. Mex. Agr. Expt. Sta. 
Press B. 1058, 3 p. Aug. 1951. 

Friesen, H. A. The control of toadflax (Linaria vulgaris). West. Canad. 
Weed Control Conf. Proc. 5:165-171. 1951. 

Hacce, A. H. The common barberry and stem rust of small grains. Iowa 
Ybk. Agr. 51:283-287. 1950, pub. 1951. 


. HALLerFors, M. Extermination of Bunias orientalis. (In Swedish.) Skara- 


borgs Lins Hushsiillsk. Tidn., Dec. 1951:319-323. 

Hasecawa, K., Nonara, Y., and KoyaMa, R. Researches on the putrefaction 
of bamboo-grass in wooded-area. (In Japanese.) Jap. Forestry Soc. Trans. 
59:107-109. May 1951. 


. Hewetson, F. N. New herbicides for controlling poison ivy in apple orchards. 


Amer. Soc. Hort. Sci. Proc. 58:125-130. Dec. 1951. 

Hutt, A. C., Jk. Chemical control of big sagebrush (Artemisia tridentata) on 
Wyoming ranges. (Abs.) Colo.-Wyo. Acad. Sci. J. 4 (3):65-66. Nov. 1951. 

Jackson, W. S. Would you trade mesquite for beef? N. Mex. Stockman 17 
(3):92, 94-95. Mar. 1952. 

Knott, L. Halogeton— deadly new range plant gains foothold in West. 
West. Livestock J]. 30 (5):155, 158. Dec. 1951. 


. Kort, 8. A. Biological peculiarities of the weed, creeping bellflower (Cam- 


nula rapunculoides L.), and measures for its control. (In Russian.) 
Vsesoiuzn. Akad. Sel’skokhoz. Nauk im. V. I. Lenina. Dok. 17:33-37. 1952. 

Leccetr, H. W. Wild-oat control. West. Canad. Weed Control Conf. Proc. 
5:171-174. 1951. 

MOonTANA STATE COLLEGE EXTENSION Serv. Destroy rust-spreading barberries; 
protect wheat, oats, barley, and rye from stem rust. Mont. State Col. Ext. 
C. 230, 8 p. folder. Apr. 1951. 

Ortiz GARMENDIA, J. El arbol del paraiso y su accién téxica en cerdos y 
conejos. Campesino (Santiago) 84:19. Jan. 1952. 


. Norris, J. J. Eradicate mesquite! N. Mex. Agr. Col. Ext. News 31 (12):4. 


Dec. 1951. 
Mesquite (Prosopis) finds its match with 24,5-T. West. Farm 


Life 54 (4):5, 15. Feb. 15, 1952. 


. PENNSYLVANIA DEPARTMENT OF FoRESTS AND WATERS. DIVISION OF RESEARCH. 


Japanese honeysuckle (Lonicera japonica) eradication, a preliminary report 
on the effectiveness of various weed killers. Pa. Forests & Waters 4:13, 24. 
Jan./Feb. 1952. 


. Prant, W. Hormones kill horsetail (Equisetum). Farmer & Stock-Breeder 


66 (3248):34-35. Jan. 22, 1952. 

Pryor, M. R., and Dana, R. H. Gorse control. Calif. Dept. Agr. B. 41:43- 
45. Jan./Mar. 1952. 

SexsmiTH, J. J. Effect of chemicals on persistent perennials. West. Canad. 
Weed Control Conf. Proc. 5:93-106. 1951. 

SKARABORGS LANS HUSHALLNINGSSALLSKAP. Report on the measures taken for 
the extermination of Berberis in the district of the Agricultural Society of 
Skaraborg Province during the year 1950. (In Swedish.) Skaraborgs Lans 
Hushsallsk. Tidn., July/Sept. 1951:209-211. 

Stryckers, J. La lutte contre l’epi du vent (Apera spica-venti P. B.) dans 
le froment, au moyen de la calcyanamide. Rev. de l'Agr. 4:1600-1605. 

. The control of Rhinanthus major Ehrh. (In Flemish.) Gent. 
Landbhogesch. Meded. 16:81-94. Mar. 1951. 

SwEDEN. STATENS VAXTSKYDDSANSTALT. Utrotning av Berberisbusken (De- 


8. 
9. 
10. 
> 
13 
14. 
15. 
16. 
17 
18. 
19. 
20. 
— 
25. 
26. 
= 
28. 
30. 


BIBLIOGRAPHY 81 


31. 


~ 


struction of the Berberis bush). Sweden. Stat. Vaxtskyddsanst. Flygbl. 96 
4p. 1951. 

Tomasetti, R. Experiments in destroying Ranunculus infesting the mea- 
dows of Pavia with small doses of selective herbicides. (In Italian.) Mel- 
horamento 4:123-134. 1951. 

Biological 
Crark, L. R., and Crark, N. A study of the effect of Chrysomela hyperici 
Forst. on St. John’s wort (Hypericum) in the Mannus Valley, N.S.W. Austral. 

J. Agr. Res. 3:29-59. Jan. 1952. 

Kore, G. On the extirpation method considered from a biological standpoint 

of weeds in nursery. (In Japanese.) Jap. Forestry Soc. Trans. 59:81-83. 
May 1951. 


. Powrtt, T. A new science: biological weed control. Org. Farmer 3 (7):34— 


37. Feb. 1952. 


. VENKATARAYAN, S. V., and Detvi, M. H. Smut on Echinochloa colona Link. 


Cur. Sci. 20:329-330. Dec. 1951. 


IV. CHEMICAL AND BIOCHEMICAL INVESTIGATIONS 


Evans, W. C., and Partrince, M. W. Alkaloid biogenesis in Datura. Nature 
(London) 169:333-334. Feb. 23, 1952. 

Stroup, 8. W. The determination of 2,4-dichlorophenoxyacetic acid. Analyst 
77:63-67. Feb. 1952. 


V. SpectaL CHARACTERISTICS OF WEEDS 


Poisonous Plants and Their Control 


Armer, W. Halogeton, a stock-poisoning weed. Ariz. Agr. Col. Ext. C. 197, 
4p. Jan. 1952. 

Kuopiukov, Sheep poisoning with desert Ephedra. (In Russian.) Veteri- 
nariia 28(12):38. Dec. 1951. 

McCormick, W. Hunger makes plants poison livestock. Kans. Agr. Student 
28 (3):12, 20. Mar. 1952. 

Osesoip, J. W. Bracken fern poisoning. M. S. C. Veterinarian 12:74, 102- 
103, 108. Winter 1952. 

Stoppart, L. A., and Cook, C. W. Research will attempt to give definite 
answers to questions on Halogeton poisoning. Farm & Home Sci. (Utah 
Sta.) 12:70-71, 83-84. Dec. 1951. 

Woo sey, J. H., JR., and SHAFFER, M. H. A suspected plant (Sium suave) poi- 
soning in cattle. Calif. Vet. 5(3):21. Jan./Feb. 1952. 


Uses of Weeds 


ErisMAN, A. Weeds for hangman's rope, wart cures, and Sunday dinner. 
N. Y. State Conserv. 6 (4):12-13. Feb./Mar. 1952. 

Kuarkina, G. A. Comparative action of phytoncides from garlic on phyto- 
pathogenic bacteria. (In Russian.) Mikrobiologiia 20:434-437. Sept./Oct. 
1951. 


Pathological and Entomological Relationships 


Byrpoe, R. J. W., and Woopcock, D. Fungicides and phytotoxicity. Nature 
(London) 169:503-504. Mar. 22, 1952. 

Linprors, T. Extermination of Berberis and black stem rust (Puccinia grami- 
nis). (In Swedish.) Lantmannen 36:151-152. Feb. 23, 1952. 

Linpgutst, B. Can extermination of Berberis ward off the black stem rust 
menace? (In Swedish.) Lantmannen 36:87-89. Feb. 2, 1952. 

Maumup, K. A. A preliminary report on loop-top of garlic. Sci. & Cult. 
17:296. Jan. 1952. 

Rousseau, J. Action de l’'acide 2,4-dichlorophénoxyacétique sur les spores de 
Marchantia polymorpha L. Acad. des Sci. Compt. Rend. 234:988~-990. 
Feb. 25, 1952. 


1. 
2. 
1. 
2 
1. 
| 
. 
6. 
1. 
2. 
5. 
| 


82 WEEDs 
VI. NAaTuRE AND Properties OF CHEMICALS Usep AS HERBICIDES 
1. Arkinson, J. D. Certification of plant hormones. Orchardist New Zeal. 25: 


24. 
25. 


21. Feb. 5, 1952. 

Batyer, L. P. Chemical thinning of stone fruits. West. Fruit Grower 6 (3): 
29-30, 32. Mar. 1952. 

. Here's how to thin fruit with chemicals. Better Fruit 46 (9):13-14, 

39. Mar. 1952. 

, and Rocers, B. L. Chemical thinning of stone fruits. Wash. State 
Hort. Assoc. Proc. 47:115-119. 1951. 

Berritt, F. W. Hormone experimental work in pineapples. Queensland 
Prod. 33 (28):11-12. Jan. 23, 1952. 

Biovcetr, E. Can weed spray damage in a peach orchard be confused with 
virus disease? Wash. State Hort. Assoc. Proc. 47:203. 1951. 

Boumont, D. W. Shale oil — will its double advantage make it become a 
new farm chemical? Farm Chem. 115 (3):12-15. Mar. 1952. 

Broucn, C. R. Blossom-thinning sprays for apples. Tasmanian Fruit- 
grower & Farmer 28 (338):11, 13. Oct. 1951. 

CARPENTER, C. P., WeiL, C. S., and Smytn, H. F., Jr. Toxicity of an imida- 
zoline (or glyoxalidine) fungicide. Arch. Indus. Hyg. & Occup. Med. 4:494— 
503. Nov. 1951. 

CMU. Farm Chemicals. 115 (2):12-13. Feb. 1952. 


. Cock, R. E. Precautions in the use of hormone herbicides. Tasmanian J. 


Agr. 23:49-50. Feb. 1952. 


. Crarts, A. §. Chemical weed control; soil sterilants and translocated herbi- 


cides have their advantages and problems according to their special uses. 

Calif. Agr. (Calif. Sta.) 6:4, 14. Jan. 1952. 

, and Harvey, W. A. Selective herbicides. (In Portuguese.) Fazen- 
da 47 (2):42. Feb. 1952. 

Emitsson, B., and Gustarsson, N. Treating seed potatoes with sprout in- 
hibiting chemicals. (In Swedish.) Lantbrakad. Tidskr. 90:245-256. 1951. 

Erickson, L. C. Plant growth regulators for lemons. Calif. Citrog. 37:179, 
201-202. Mar. 1952. 

Hewitt, W. B. Some responses of grapevines to sodium arsenite n pec) ap- 
plied for black measles (Stereum necator) control. Phytopathology 42: 
158-161. Mar. 1952. 

Hinkte, D. A. Pre-harvest drying of rice with chemicals. Ark. Farmer 54 
(2):8-9. Feb. 1952. 

HorrMan, O. L., and Sytwesrer, E. P. Top killing alfalfa for seed produc- 
tion. Down to Earth 7 (4):14-15. Spring 1952. 

Hotman, W. G. Chemicals cause wet corn. Org. Farmer 3(7):29. Feb. 
1952. 

PaTrerson, V. The easier way of blossom and fruit thinning. Tractor 
Farming 35 (2):18-19. Mar./Apr. 1952. 


. Ranpuawa, G. S. Effect of synthetic growth-regulators on fruit-set and ma- 


turity of early market field tomatoes. Indian J. Hort. 8 (4):21-33. Dec. 
1951. 

Roistracuer, C. N. Phytotoxicity of formaldehyde residue on flats. Phyto- 
pathology 42:171-172. Mar. 1952. 


. SmKkover, H. G., and SHenerect, R. D. Phytotoxicity of some insecticides 


to coniferous seedlings with particular reference to benzene hexachloride. 
J. Econ. Ent. 45:11-15. Feb. 1952. 

STENBAEK, A. Forced ripening of sweet lupine through spraying with chemi- 
cals. (In Danish.) Tidsskr. f. Fr@éavl 20:354-355. Feb. 10, 1952. 

Tsrrovicu, I. K., and Snrrko, Iu. S. Data of comparative testing of new 
native herbicides. (In Russian.) Agrobiologiia 6:129-132. Nov./Dec. 1951. 

Wittwer, S. H., and HANsen, C. M. The reduction of storage losses in sugar 
beets by preharvest foliage sprays of maleic hydrazide. Amer. Soc. Sugar 
Beet Technol. East. U. S. & Canada. Proc. Region. Mtg. 6:125-128. 1951. 


VII. Errecr or Hersicipes on Soirs, Livesrock, AND HUMANS 


1. Jansson, S. L., Jacosson, G., and JaGerstant, G. Filt- och lysimeter-under- 


sékningar angaende natriumklorat som ogrisbekampningsmedel (Field and 
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lysimeter experiments with the use of sodium chlorate as a weed-killer). 
Sweden. Stat. Jordbrférsék. Meddel. 35, 109 p. 1951. 

Korirke, J. C., and Lancrorp, J. K. R. Weed control with methyl bromide. 
J. Forestry 50:208-211. Mar. 1952. 

Maramoroscn, K. Toxicity of cellulose acetate sheets to plants and fish. 
Science 115:236. Feb. 29, 1952. 

Newman, A. S., THomas, J. R., and Warker, R. L. Disappearance of 2,4- 
dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid from soil. 
Soil Sci. Soc. Amer. Proc. 16:21-24. Jan. 1952. 

Perersen, H. I. Disadvantages and hazards connected with the use of chemi- 
cal herbicides. (In Danish.) Tidsskr. f. Landgkon. 3:121-132. Mar. 1952. 


VILL. Equipment, MetHops oF APPLICATION, AND HERBICIDAL CALCULATIONS 


. Bionpt, L. Sprayers in agriculture. (In Italian.) Terra e Sole 114:43-44. 


Feb. 1952. 


. Butter, E. Are you buying a cotton sprayer? Prog. Farmer 67 (2):82B. 


Feb. 1952. 


. Duvkta, P. E. Maintenance of steel spray tanks. (In Dutch.) Fruitteelt 


42:47. Jan. 17, 1952. 

Fiercuer, F. C. Low-volume spraying for weed control. Power Farming 
Austral. and New Zealand 61 (2):41-48, 45, 47. Feb. 1952. 

Hurisut, L. W. Report on combine cleaning investigations. NCWCC Proc. 
Annu. Mtg. 7:27-29. 1950. 

Jonc, P. De. Low-volume spraying. Planters’ Chron. 46:648-650. Dec. 15, 
1951. 

Lampert, D. Factors influencing farmer demand for clean combines. 
NCWCC Proc. Annu. Mtg. 7:29. 1950. 

Lane, F. W. J. The low volume sprayer at work. Power farmer 8:47-49, 76. 
Feb. 1952. 

Materic, J. T. Short cuts to weed killing calculations. 9. Calibrating the 
rig for aromatic solvents applications. Reclam. Era 38:32-33. Feb. 1952. 

Muzik, T. J., Luvist, G. W., and Cruzapo, H. J. A method for statistical 
evaluation of new herbicides. Agron. J. 44:91-92. Feb. 1952. 


. SHanks, G. L. Recent developments in machines for applying herbicides. 


West. Canad. Weed Control Conf. Proc. 5:205-207. 1951. 


IX. Lecat Aspects 


Wooprorpe, A. H. The Noxious Weeds Act, 1938 — additional weeds pro- 
claimed. Tasmanian J. Agr. 23:19-24. Feb. 1952. 
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I. Economic ASPECTS AND GENERAL WEED PROBLEMS 


Atsrecut, W. A. Poison weeds or pamper crops? New Agr. 34:6-7. " Mar./ 
May 1952. 


. Arota, V. A. My fight against weeds. (In Finnish.) Teho 4:160-163. 


1952. 


. Bastin, H. Plants beyond control. Discovery 13:161-162. May 1952. 
. Becker, A. Zur frage der unkrautbekéimpfung. Landwirt. Z. der Nord- 


Rheinprov. 119:482-483. May 10, 1952. 


. Betozerov, P. I. Dynamics of weed infestation of field soils in the central 


= of Vologda Region. (In Russian.) Vsesoiuzn. Akad. Sel’skokhoz. 
uk im. V. I. Lenina. Dok. 17 (3):28-36. 1952. 


. Berenpes, P. Neue kampfmittel neben alten kampfmitteln gegen die un- 


krauter. Landwirt. Wchnbl. f. Westfalen u. Lippe 109A:515-516. Apr. 3, 
1952. 

BRACHMANN, E.G. Unkrautbekaémpfungsmittel auf “hormonbasis”-ihr wesen 
und wirken. Ubersicht 3 (5):55-58. May 1952. 

Bropet., A. P., and BurkHeap, C. E. Battling crop pests. Farm Impl. News 
73 (8):34-37. 25, 1952. 

Bropie, A. control with hormones. Massey Agr. Col. Dairyfarming 
Annu. 4:69-74 Nov. 1951. 

Cuoupnel, B. L. Weeds: enemy No. 1 of the farmer. Burma Com. 3:91. 
Feb. 15, 1952. 


. COMMONWEALTH INSTITUTE OF BioLoGcicaL Contrrot. The work of the Com- 


monwealth Institute of Biological Control. Brit. Agr. B. 5 (19):53-57. 
May 1952. 

Cook, S. Can chemicals weed your garden? S. Dak. Farm & Home Res. 
(S. Dak. Sta.) 3:68-71. Spring 1952. 

Crowe, S. M. Weed control. Mr. Chase's Cloche Gard. Notes 11:73-76. 
May 1952. 


. Genin, G. L’emploi des produits chimiques dans la lutte contre les mauvaises 


herbes. Indus. Chim. 39:133-137. (Cont.) May 1952. 
L’emploi des produits chimiques dans la lutte contre les mauvaises 
herbes. Indus. Chim. 39:161-164. tom 1952. 


. Hatt, D. G. Our food supply, wildlife conservation, and agricultural chemi- 


cals. Washington, U. S. Bur. Ent. & Plant Quar., 1952. 9 p. 
Hanr,M. Betriebswirtschaftliche bedeutung der unkrautbekampfung. Ges- 
unde Pflanzen 4:25-28. Feb. 1952. 


. ImpertaL Cuemicar Inpusrries. Jealott’s Hill Research Station. Guide to 


field experiments, 1952. Bracknell, 56 p. 1952. 

KiseLev, A. N. Sornye rasteniia i mery bor’by s nimi (Weeds and measures 
for controlling them). Moskva, Gos. Izd-vo Selkhoz Lit-ry 59 p. 1951. 
Knust, H. G. Chemical weed control. Queensland. Bur. Sugar Expt. Sta. 

Cane Growers’ Q. B. 15:77-79. Jan. 1, 1952. 


. KOnnecke, G., and Zoscnxe, M. Alte und neue verfahren der unkrautbe- 


kimpfung. Deut. Landwirt. 3:59-65. Feb. 1952. 
Kvetto, B. Plan in the weed control. (In Norwegian.) Norsk Landbr. 18: 
167-170. May 9, 1952. 


. Lasorpe, A. La destruction des mauvaises herbes. Agr. Mod. & Prat. 3 (18): 


14-15. May/June 1951. 


. Lee, O. C. Latest results with chemical weed control. Amer. Seed Trade 


Assoc. Hybrid Corn Indus.-Res. Conf. Proc. 6:82-86. 1951. 


. Macrag, J. W. New outlook on weeds. Ontario Crop Impr. Assoc. Ad- 


dresses & Proc. 15:75-78. 1952. 

Mattuews, L. J. Chemical methods of weed control. I. New Zeal. J. Agr. 
84:273-275, 277-279, 409, 411, 413-416. Apr., May 1952. 

MERKENSCHLAGER, F. Erganzung zu dem “2,4—-D-—bericht” von M. Hanf. Z. f. 
Pflanzenbau u. Pflanzenschutz 3:37-38. 1952. 

National Weeds Conference, 4, Palmerston North, 1951. Proceedings of 
the conference, held at Massey Agricultural College, 7th, 8th, 9th August, 
1951. Palmerston North. 68 p. 1951. 

NIELSEN, O. We must work together in weed control. (In Danish.) Hus- 
mandshjemmet 2(15):12. Apr. 8, 1952. 
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NIEMINEN, L. Sprays for combating weeds. (In Finnish.) Teho 4:178-179. 
1952. 


. Norriz, J. C. Progress in chemical weed control in Australia. Natl. Weeds 


Conf. New Zeal. Proc. 4:55-58. 1951. 


. Perersen, H. I. Chemical control of weeds. (In Danish.) Husmandsh- 


jemmet 2(15):10. Apr. 8, 1952. 


. Pinpur, W. Chemische unkrautbekampfung. Bauer 5(19):10-11. May 10, 


1952. 


. Potetarr, N.. Lutte chimique contre les mauvaises herbes. Rev. Agr. de 


l'Afrique du Nord 50:100-106, 120-124. Feb. 8-15, 1952. 

RapeMAcHER, B. Unkrautbekimpfung. Handb. der Landwirt. 1:310-336. 
(Cont.) 1951. 

Rece, F. De. Chemical control of weeds. (In Italian.) Riso 1 (3):13-15. 
April 1952. 


- Ropricuez Jurapo, A. Herbicidas selectivos; informacién sobre utilizacién 


en el pais de los herbicidas selectivos. Argentina. Dir. Gen. de Fomento 
Agr. B. de Prod. y Fomento Agr. 3 (26):17-28. Aug. 1951. 


. ScuipstRA, K. Bestrijding van plantenziekten, schadelijke dieren en on- 


kruiden in de landbouw (Control of plant diseases, pests and weeds in 
agriculture.) Ed. 2. rev. Netherlands. Plantenziektenk. Dienst. Verslagen 
en Meded. 116:121. Mar. 1952. 

Scurapver. Die unkrautbekampfung. Hannoversche Land-u. Forstwirt. Z7tg. 
105:397-398. Apr. 19, 1952. 


. Smirn, C. $. Farming from the air; the need is there — the tools are there. 


Farmers Wk. (London) 36 (19):44-45. May 9, 1952. 


. SOUTHERN WEED CONFERENCE. Proceedings, 5th, February 6, 7, 8, 1952. 213 


p- Atlanta, 1952. 


. SrumMeyeR, H. Die neuere entwicklung der unkrautbekampfung mit wuchs- 


stoffmitteln. Deut. Landwirt.-Gesell. Mitt. 67:203-204. Mar. 29, 1° ~2. 


. Sunpetin, G. Out with the weeds. (In Swedish.) Mjélkpropagandan 29: 


74-75. Mar. 1952. 


. Swanson, H. They've made weed control work. Country Gentleman 122 


(6):58-59. June 1952. 

Titemans, E. Les nouveautés en phytopharmacie (II) les nouveaux fongi- 
cides et herbicides. Sillon Belge 22(506):9. Apr. 26, 1952. 

TinpaLL, C. Can we whip weeds? Mo. Rur. 93(8):4-5. Apr. 26, 1952. 


. VaLpes Barry, F. Notes on herbicide tests. Asoc. de Tec. Azucareros de 


Cuba. Proc. 24:209-213. 1950. 

WANGERIN, R. R. Winning the war on weeds — with chemicals. Amer. Soc. 
Farm Mgr. & Rur. Appraisers J. 15:132-137. Oct. 1951. 

Watkins, I. Von, Lip. Pamphlets on herbicides and weed control. New 
Plymouth, N. Z., 1950-51. 

Wiepe. Unkrautbekampfung mit hormonmitteln in Weser-Ems. Landwirtbl. 
Weser-Ems 99:464-465. May 8, 1952. 


. Witrarp, C. J. Weed killers. Successful Farming 50 (5):44—45, 106-108. 


May 1952. 
Wo re, H. 4-H weed project. Wash. State Col. Ext. Mimeog. 1291, various 
pagings. Mar. 1952. 


. Woopwarp, C. H. Newest weed controls. Flower Grower 39 (6):38-39, 70- 


71. June 1952. 

ZAHNLEY, J. W. Controlling weeds in Kansas with 2,4-D and other chemi- 
cals. In Kansas. Board of Agriculture. Weed handbook, p. 12-22. ‘Tope- 
ka, 1951. 


Il. BoTANY oF WEEDS 
Classification and Identification 


. ANpeRSON, J. P. Flora of Alaska and adjacent parts of Canada. An illus- 


trated descriptive text of all vascular plants known to occur within the 
region covered. IX. Iowa State Col. J. Sci. 26:387-453. Apr. 1952. 

Bor, N. L. Notes on Asiatic grasses. I-III. Kew B. 1:75-81, 101-116, 130. 
1952. 

Cock, R. E. Some cruciferous weeds. Tasmanian J. Agr. 23:174-177. May 
1952. 
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37. 


. Orcuarp, H. E. Weeds of 


Craic, H. A. ae nettle (Galeopsis tetrahit). Manitoba. Dept. Agr. & 
Immigr. P. 253, im" Mar. 1952. 

Davenport, O. M. Identifying trees. Ky. Agr. Col. Ext. C. 489, 18 p. Dec. 
1951. 

Douenac, J. Kochia indica et Amaranthus edulis. Elevage et Cult. 4 (40): 
7-8. Apr. 1952. 

GaLBaNn, E. Florida herbs and plants. Herbarist 18:16-23. 1952. 

Gerasenkov, B. I. Jerusalem artichoke in Narym. (In Russian.) Kor- 
movaia Baza 2(11):50-51. Nov. 1951. 

Green, K. R., and Dawson, G. T. Cape tulip, Homeria spp. Agr. Gaz. N. S. 
Wales 63:170-172. Apr. 1, 1952. 

Harpy, J. W. Rudbeckia amplexicaulis Vahl in southern Illinois. Rhodora 
54:119. Apr. 1952. 


. HoLianp, L. J. Meeting the flower families. Scrophulariaceae : figwort fam- 


ily. Green Thumb (Denver) 9 (5):22-24. May 1952. 


. Horn Ar Rantzien, H. Certain aquatic plants collected by Dr. J. T. Bald- 


win, Jr. in Liberia and the Gold Coast. Bot. Not. 4:368-398. 1951. 


. JANCHEN, E. Deutsche pflanzennamen. Angew. Pflanzensoziologie 4:17-38. 


1951. 


. Jouansson, J. Legousia hybrida (L.) Delarbre as a weed in Skane. (In 


Swedish.) Bot. Not. 4:403. 1951. 

Kansas. Boarp or AcricuLturE. Weed handbook. Topeka, 1951. 38 

Kont, P. A. The angle-pod (Gonolobus laevis). Mo. Bot. Gard. B. 40: 
37. Feb. 1952. 

LakeLa, O. A list of ferns from the North Shore of Lake Superior, Minne- 
sota. Amer. Fern J. 42:16-18. Jan./Mar. 1952. 


. Lez, O. C. Noxious weeds of Indiana. Purdue. U. Agr. Ext. B. 246, rev., 


23 p. July 1952. 
Menuiscn, K. Die pflanzennamen. IV. Saatgut-Wirt. 4:53-54. Mar. 1952. 
Netmes, E. A hybrid Carex from Wales. Watsonia 2:148-150. Jan. 1952. 
Notes on Cyperaceae. XXVIII-XXIX. Kew B. 1:67-68, 83-84. 


1952. 


The genus Carex in Malaysia. Reinwardtia 1:221-450. Dec. 1951. 


. NORTHERN IRELAND. MINISTRY OF AGRICULTURE. Outlawed weeds. North. 


Ireland Min. Agr. Mon. Agr. Rp Rpt. 27:42-44. June 1952. 

uth Australia 1. So. Austral. Dept. Agr. B. 
418, 42 p. June 1951. 
. Weeds of South Australia; yellow burr-weed (Amsinckia hispida 
Johnson). So. Austral. Dept. Agr. J. 55:358-359. Feb. 1952. 


. Prime, C. T. Trees and shrubs; their identification in summer or winter. 


Ed. 5, rev. and enl. Cambridge, Heffer, 1951. 110 p. 

Scuenk, P. J. Cuscuta. (In Flemish.) Cult. en Handel 285-287. May 
1952. 

Seaty, J. R. Penstemon gentianoides. Curtis’s Bot. Mag. 168: Tab. 162 and 
text. Oct. 1951. 

Tuorne, R. F. Herbarium of the State University of Iowa. Iowa Acad. 
ci. Proc. 58:215-221. 1951. 

Turner, D. M. The identification of the grasses. Inst. Corn & Agr. Mer- 
chants. J. 3:93-99. (Cont.) Spring 1952. 


. Viome, T. Bishops goutweed (Aegopodium podograria). (In Norwegian.) 


Samvirke (Oslo) 47:268-269. June 1, 1952. 
. Bishops goutweed (Aegopodium podagraria). (In Norwegian.) 
Norsk Hagetid. 68:107-108. June 1, 1952. 


. WarTerFALL, U. T. Further studies of the Oklahoma flora. Rhodora 54: 


125-131. May 1952. 

Wirersum, L. K. Modern views on the function and structure of roots in 
relation to their environment. (In Dutch.) Bergcultures 21:113, 115-116. 
Concl. Ref. Mar. 16, 1952. 


. Woop, G. H. 8. Bark as a means of tree identification. Oxford U. Forest 


Soc. J. (ser. 3)6:15-27. 1952. 
Woop, H. E. Field horsetail (Equisetum arvense L.). Manitoba. Dept. Agr. 
& Immigr. P. 247,2 p. Jan. 1952. 
, and Cras, H. A. Tartary buckwheat (Fagopyrum tartaricum). 
Manitoba. Dept. Agr. & Immigr. P. 248, 2 p. Jan. 1952. 
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Ecological Investigations and Surveys 


Bakker, D. Oeccologie van klein hoefblad en de bestrijding van deze plant 
in de Noordoostpolder (Ecol of the little coltsfoot (Tussilago farfara) 
and the control of this plant in the Northeastpolder). Van Zee tot Land 
7, 184 p. Ref. 1952. 

Bocuscn, E. R. Brush invasion in the Rio Grande Plain of Texas. Tex. J. 
Sci. 4:85-91. Mar. 30, 1952. 

Cain, S. A., and Evans, F.C. The distribution patterns of three plant — 
in an old-field community in southeastern Michigan. Mich. U. Lab. Verte 
brate Biol. Contrib. 52, 11 p. Mar. 1952. 

Conway, E. Bracken —the problem plant; a review of recent conclusions 
about its spread and dominance. Scot. Agr. 31:181-184. Spring 1952. 
Evans, F.C. The influence of size of quadrat on the distributional patterns 
of plant populations. Mich. U. Lab. Vertebrate Biol. Contrib. 54, 15 p. 

Mar. 1952. 

, and Cain, S. A. Preliminary studies on the vegetation of an old- 
field community in southeastern Michigan. Mich. U. Lab. Vertebrate Biol. 
Contrib. 51, 17 p. Mar. 1952. 

GoopaLL, D. W. Some considerations in the use of point quadrats for the 

analysis of vegetation. Austral. J. Sci. Res. Ser. B, Biol. Sci. 5:1-41. Feb. 


1952 
Quantitative aspects of plant distribution. Cambridge Philos. Soc. 

Biol. Rev. 27:194-245. May 1952. 

GoruaM, E. Variation in some chemical conditions along the borders of a 
Carex lasiocarpa fen community. Oikos 2:217-240. 1950, publish. 1952. 

Greic-Smirn, P. The use of random and contiguous quadrats in the study 
of the structure of plant communities. Ann. Bot. (n.s.) 16:293-316. Apr. 
1952. 

ones, M.D. Time of day of pollen shedding of some hay fever plants. J. 
Allergy 23:247-258. May 1952. 

McCutLy, W. G. Measuring diameter changes in small stems. Ecology 33: 
300-301. Apr. 1952. 

Saver, J. D. A geography of pokeweed. Mo. Bot. Gard. Ann. 39:113-125. 
May 1952. 


. Sincu, H. N. Reproductive capacity of weeds of arable land under rainfed 


conditions. Allahabad Farmer 25:12-14. Jan. 1952. 

SrerHens, D. C. R. A study of rosebay willow herb (Epilobium angusti- 
folium as a colonist of poor soils. Blundell's Sch. Sci. . Mag. 6:52-55. 
1951. 

Woop, H. E. Weed stocktaking on the prairies. Manitoba Co-op. 9 (42): 
6-7. May 15, 1952. 


Physiological Investigations 


. Avery, G. S., Jk. Hormone primer. Plants & Gard. 8:4-6. Spring 1952. 


2. Beaucnamp, C. E. Review of experiments conducted to increase the sugar 


content of sugar cane by means of hormones. Asoc. de Tec. Azucareros de 
Cuba. Proc. 24:147-164. 1950. 

BLACKMAN, G. E., Samprorp, M. R., Simon, E. W., and Roserrs, H. A. Studies 
in the principles of phytotoxicity. I-III. J. Expt. Bot. 3(7):1-46, 99-109. 
Feb. 1952. 

Buam, B. O., and Futter, W. H. Translocation of 2,4-dichloro—5—iodophe- 
noxyacetic acid in velvet mesquite seedlings. Bot. Gaz. 113:368-372. Mar. 
1952. 

BOUILLENNE-WALRAND, M. Hormones d’application : recherches biologiques 
sur l’'action des herbicides sélectifs 2-4 D. et dérivés. Inst. pour I'Encour. 
de la Rech. Sci. dans I'Indus. et l'Agr. Compt. Rend. de Rech. 6:15-92. 
Jan. 1952. 

Bouriquet, R. Recherches sur l'action du chlorhydrate de n-—méthyl-n- 
phénylglycocolle sur les plantules de blé et de radis cultivées aseptiquement. 
Soc. de Biol. Compt. Rend. 145:1844-1846. Dec. 1951. 

Brapsury, D., and Ennis, W. B., Jk. Stomatal closure in kidney bean plants 
treated with ammonium 2,4—-dichlorophenoxyacetate. Amer. J]. Bot. 39: 
324-328. May 1952. 
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27. 


28. 


31. 
32. 


. Carroit, R. B. Activation of sodium 2-(2,4—dichlorophenoxy)-ethy!l sulfate. 


Boyce Thompson Inst. Contrib. 16:409-417. Jan./Mar. 1952. 


. Coxuins, S$. T., and Smrrn, F. E. The preparation of the optical isomers of 


a-(2:4-dichlorophenoxy) propionic acid and their growth-regulating ac- 
tivity. J. Sci. Food & Agr. 3:248-249. June 1952. 

Compton, W. The effects s maleic hydrazide on growth and cell division in 
Pisum sativum. Torrey Bot. Club B. 79:205-211. May/June 1952. 


. Derscuem, L. A., STanverR, L. M., and Krarocnvit, D. E. Differential re- 


sponses of barley varieties to 2,4-dichlorophenoxyacetic acid (2,4-D). Agron. 
J. 44:182-188. Apr. 1952. 


. Eastwoop, T. The effect of herbicides july | poweeee used for chipping. 
1952 


r 11 (12):24, 26, 28, 30. 


. Eaton, fects of phosphorus deficlensy on growth and metabolism of 


black ied Bot. Gaz. 113:301-309. Mar. 1952. 


. Ette,G. O. Some environmental factors affecting the response of sweet corn 


to 2,4-D. Weeds 1:141-159. Jan. 1952. 


. Ennis, W. B., Jr. Some physiological aspects of selective herbicidal action. 


(Abs.) Assoc. South. Agr. Workers. Proc. 49:174-175. 1952. 

, WittiaMson, R. E., and Dorscuner, K. P. Studies on spray reten- 
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of tomato seedlings with indoleacetic acid in combination with 2,4—dichloro- 
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